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(54) PAPER IDENTIFYING AND COLLATING DEVICE AND PAPER IDENTIFYING 
AND COLLATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously satisfy three factors such as 
safety that issecurement of originality or prevention of forgeryconvenience that 
iseasiness at everywhereand a low cost. 

SOLUTION: This system is provided with an observation part 4which observes a 
random pattern image that is created by plant fibers in the state where the plant 
fibers forming a paper to be tested is intertwined in an indeterminate forman 
extraction processing part 6 which extracts the feature quantity of the pattern 
image that is observed in this observation part 4 and processed in a signal 
processing part 5a storing part 7 which stores the feature quantity extracted in 
the extraction processing part Band a comparing processing part 8 which 
compares the feature quantity extracted in the extraction processing part 6 and 
the feature quantity stored in the storing part 7. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An observation means which observes a random pattern image which said 



vegetable fiber makes after vegetable fiber which forms inspected paper has 
become entangled with an infinite form 

An extraction means to extract characteristic quantity of said pattern image 
observed by said observation means 

A memory measure which memorizes characteristic quantity extracted by said 
extraction means 

A comparison means to measure characteristic quantity extracted by said 
extraction meansand characteristic quantity memorized by said memory measure 
A paper discernment collating unit characterized by preparation ******. 
[Claim 2] 

Said observation means observes said pattern image by receiving catoptric light or 
the transmitted light from said inspected paper obtained when said inspected 
paper is irradiated. 

The paper discernment collating unit according to claim 1 characterized by things. 
[Claim 3] 

Said extraction means extracts said characteristic quantity using density data of 
said pattern imageor position data of the focus of said pattern image. 
The paper discernment collating unit according to claim 1 characterized by things. 
[Claim 4] 

It has a specifying means which pinpoints observation regions for observing said 
pattern image in said inspected paper. 

The paper discernment collating unit according to claim 1 characterized by things. 

[Claim 5] 

Said observation means has a positioning means which positions said inspected 
paper on an inspection stage where said inspected paper is set. 
The paper discernment collating unit according to claim 1 characterized by things. 
[Claim 6] 

Said observation means has a pressing means which presses down space of said 
inspected paper on an inspection stage where said inspected paper is set. 
The paper discernment collating unit according to claim 1 characterized by things. 
[Claim 7] 

Said observation means has a shading means which prevents invasion of 
unnecessary light to observation regions of said inspected paper on an inspection 
stage where said inspected paper is set. 

The paper discernment collating unit according to claim 1 characterized by things. 
[Claim 8] 

Said specifying means pinpoints said observation regions over two or more places 
in said inspected paper. 

The paper discernment collating unit according to claim 4 characterized by things. 
[Claim 9] 

Said specifying means pinpoints said observation regions on said inspected paper 
based on a starting point provided beforehand. 

The paper discernment collating unit according to claim 4 characterized by things. 
[Claim 10] 



Said specifying means pinpoints said observation regions using a mark provided in 
said inspected paper. 

The paper discernment collating unit according to claim 4 characterized by things. 
[Claim 11] 

Said pressing means presses down space of said inspected paper using elastic 
force acquired with an elastic body. 

The paper discernment collating unit according to claim 6 characterized by things. 
[Claim 12] 

Said pressing means is constituted using a presser-foot board which has the 
character which penetrates light irradiated by said inspected paper. 
The paper discernment collating unit according to claim 6 characterized by things. 
[Claim 13] 

Said specifying means pinpoints said observation regions by making an edge or an 
angle of said inspected paper into said starting point. 

The paper discernment collating unit according to claim 9 characterized by things. 
[Claim 14] 

Said specifying means pinpoints a circular area centering on said starting point as 
said observation regions. 

The paper discernment collating unit according to claim 9 characterized by things. 
[Claim 15] 

Said specifying means pinpoints a square type region which made said starting 
point a vertex as said observation regions. 

The paper discernment collating unit according to claim 9 characterized by things. 
[Claim 16] 

Said mark is printed by said inspected paper using a marking material which 
absorbs light of a predetermined wavelength band 

Said specifying means pinpoints said observation regions based on catoptric light 
or the transmitted light from said inspected paper obtained when said inspected 
paper is irradiated with light of a wavelength band which said marking material 
absorbs. 

The paper discernment collating unit according to claim 10 characterized by things. 
[Claim 1 7] 

Said observation means has an irradiation means which irradiates said inspected 
paper with light of a wavelength band which said marking material absorbsand a 
light-receiving means which has sensitivity in light of a wavelength band which said 
marking material absorbs. 

The paper discernment collating unit according to claim 16 characterized by things. 
[Claim 18] 

Said observation means irradiates said inspected paper with light of a wavelength 
band which said marking material absorbsand a different wavelength bandand 
observes said pattern image. 

The paper discernment collating unit according to claim 16 characterized by things. 
[Claim 19] 

An observation process which observes a random pattern image which said 



vegetable fiber makes after vegetable fiber which forms inspected paper has 
become entangled with an infinite form 

An extraction process of extracting characteristic quantity of said pattern image 
observed by said observation process 

A memory process of memorizing characteristic quantity extracted at said 
extraction process 

A comparison process which measures characteristic quantity extracted at said 
extraction processand characteristic quantity memorized at said memory process 
****** — a paper discernment collation method characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

When this invention judges the truth of paper documentssuch as negotiable 
securitiesvarious kinds of title deedsan insurance certificatea resident carda 
certificate of birtha guarantee and a passporta bank noteand confidential 
documentsit is usedand it relates to a suitable paper discernment collating unit 
and a paper discernment collation method. 
[0002] 

[Description of the Prior Art] 

In recent yearswhile the electronization of a document progresses quicklythe 
importance and usefulness of a paper document are improvedand in order to 
secure various kinds of original naturebona fidesetc. of a paper document which 
are published by outputting a document to paper (printing) in connection with 
thisthe art of judging the truth of a paper document exactly is searched for. In 
generallyprinting this identification signal as a means of the forgery prevention of 
documentswhile printing an identification signal on the documents themselvesin 
order to forge difficultthe method of using special ink with difficult advanced 
printing technique and acquisition is known. The method of sticking the forgery 
prevention sheet by special art like a holograph besides this is known. 
[0003] 

As art which discriminates without an identification signal from each documentsfor 
example to the following patent documents Ithe patent documents 2the patent 
documents Sand the patent documents 4. the reagin which presents a coloring 
reaction to mediasuch as paperthe split and infrared absorption textiles which emit 
a fluorescence color by UV irradiationa splitetc. — a paper-making process — 
paper — ******** — the method of forming a random foreign matter pattern is 
shown by things. In additionthe method of giving a magnetic material to a random 
patternthe art (the patent documents 4patent documents 5) which inserts a 
thread into a paperetc. exist. 
[0004] 



The method of preventing forgery by giving the high-performance material which 
forms a random pattern into a sheet (paper) with an identification signal to the 
following patent documents 6 is indicated. The method of printing an invisible 
pattern in the following patent documents 7 or the patent documents Sand 
planning forgery prevention in infrared-absorption inkto them is indicated. 
[0005] 

[Patent documents 1] 

JP6-287895A 

[0006] 

[Patent documents 2] 

JP7-166498A 

[0007] 

[Patent documents 3] 

JP8-120598A 

[0008] 

[Patent documents 4] 

JP10-269333A 

[0009] 

[Patent documents 5] 

JP10-219597A 

[0010] 

[Patent documents 6] 

JP2002-83274A 

[0011] 

[Patent documents 7] 
JP6-210987A 

[0012] 

[Patent documents 8] 

JP2002-146254A 

[0013] 

[Problem(s) to be Solved by the Invention] 

By the wayuse with a heavy issuance thing [ like / distinction with the usual paper 
is the 1st purposeand / a bank note ] whose product tampering art which was 
mentioned abovesuch as special printing and high-performance materialis is 
assumed. Thereforeeven if it is ******** art about invisible high-performance 
materialthe discernment or collation using the random pattern of individual paper 
are not performed. In this caseseparation (distinction) of each paper is performed 
using the visible information of an identification signal. 
[0014] 

Like a bank note or a securityfundamentallywith the same ticket type and the 
same securitysince the printing content is the same except for an identification 
signalonce it masters the above-mentioned high-performance material for 
3|c3|c3|c3tc:>i<^:>ic9}c art etc. for a forged offensethere is a problem that extensive forgery is 
attained. Herean identification signal is only a specifying means of a forged 



ticketand there is a limit in forgery prevention. 
[0015] 

Even when printing contents differ separately like various kinds of certificates or 
confidential documentsas a means to secure original natureit is the best to use 
together special paperssuch as ********or those art for printing and high- 
performance material of an identification signal too. Howeverwhen printing a 
quantity limited in a companya local self-governing bodyetc. unlike the case where 
it prints in large quantities like a bank note or a security at a specific printing 
officethe problem of a high cost arises by these methods of using a special paper 
and special printing technique. 
[0016] 

The demand of liking to output easily documents which should guarantee original 
naturesuch as a certificateby on demand one by progress of a personal computer 
and network technology anywhere has become strong. In order to meet such a 
demandthe availability of consumable goodssuch as a special paper or special 
inkmust become good. Howeversince the deterrent effect of forgery since 
acquisition of consumable goods is difficult for the art using a special paper or 
special ink from the first is expectedimproving the availability will cause the result 
of losing the deterrent effect of forgery prevention and of having conflicted. 
[0017] 

Generally the special paper which mixed foreign matterssuch as high-performance 
material which can separate each paperas a random pattern is not only a high 
costbut does not circulate. Thereforethe situation by a paper piece where an 
output is impossible may also arise. 
[0018] 

thusa Prior art may satisfy simultaneously the convenience of being easyand also 
three elements that it is low cost safety called reservation or forgery prevention 
of original natureand anywhere. 
[0019] 

The place which it was made in order that this invention might solve an 
aforementioned problemand is made into the purpose has a false statement in 
realizing discernment collation art of difficult paper in low cost extremely while the 
original nature of various documents is securable. 
[0020] 

[Means for Solving the Problem] 

this invention is ******** about special objectssuch as high-performance 
materialat paper (henceforthinspected paper) used as a subject of examination — 
it is a device and a method of performing discernment collation of paperwithout 
using **and a special printing method and ink. 
[0021] 

Namelyan observation means in which vegetable fiber in which a paper 
discernment collating unit concerning this invention forms inspected paper 
observes a random pattern image which vegetable fiber makes in the state where 
it became entangled with an infinite formit has a comparison means to measure an 



extraction means to extract characteristic quantity of a pattern image observed 
by this observation meansa memory measure which memorizes characteristic 
quantity extracted by this extraction meansand characteristic quantity extracted 
by an extraction means and characteristic quantity memorized by memory 
measure. 
[0022] 

In this paper discernment collating unita random pattern image which vegetable 
fiber makes after vegetable fiber which forms inspected paper has become 
entangled with an infinite form is observed by an observation meansand 
characteristic quantity of this observed pattern image is extracted by extraction 
means. While registration of paper is made by memorizing characteristic quantity 
extracted by an extraction means by a memory measurediscernment collation of 
paper is made by measuring characteristic quantity extracted by an extraction 
meansand characteristic quantity memorized by memory measure by a comparison 
means. 
[0023] 

An observation process in which vegetable fiber in which a paper discernment 
collation method concerning this invention forms inspected paper observes a 
random pattern image which vegetable fiber makes in the state where it became 
entangled with an infinite formA comparison process which measures an extraction 
process of extracting characteristic quantity of a pattern image observed by this 
observation processa memory process of memorizing characteristic quantity 
extracted at this extraction processand characteristic quantity extracted at an 
extraction process and characteristic quantity memorized at a memory process is 
included. 
[0024] 

In this paper discernment collation methoda random pattern image which vegetable 
fiber makes after vegetable fiber which forms inspected paper has become 
entangled with an infinite form is observed by an observation processand 
characteristic quantity of this observed pattern image is extracted at an 
extraction process. While registration of paper is made by memorizing 
characteristic quantity extracted at an extraction process at a memory 
processdiscernment collation of paper is made by measuring characteristic 
quantity extracted at an extraction processand characteristic quantity memorized 
by memory process according to a comparison process. 
[0025] 

[Embodiment of the Invention] 

Hereafterit explains in detailreferring to drawings for an embodiment of the 

invention. 

[0026] 

Drawing 1 is a block diagram showing the example of composition of the paper 
discernment collating unit concerning the embodiment of this invention. This paper 
discernment collating unit 1 is what carries out discernment collation of each 
paper using the random pattern image which vegetable fiber makes automatically 



(it brews) after the vegetable fiber (cellulose is the main ingredients) which forms 
inspected paper has overlapped the infinite formit mainly has the final controlling 
element 2the control section 3the Observations Department 4the signal 
processing part 5the extracting processing part 6the storage parts store 7the 
comparison process part Sand the decision processing part 9and is constituted, 
[0027] 

The final controlling element 2 is what is called a user interface for the user who 
uses the paper discernment collating unit 1 to operate the device concerned. This 
final controlling element 2 is provided with the input part which consists of various 
kinds of switchesa buttona keyboardetc. The start switch for directing a 
processing startthe selecting switch for setting up the contents of processingetc. 
are formed in the input part. 
[0028] 

The switch operatedfor example by a fingertip may be sufficient as a start 
switchand when inspected paper approaches the Observations Department 4 to 
contact or a predetermined distance by various contact type sensors or 
noncontact type sensorsa switch [ one / a switch / automatically ] may be 
sufficient as it. The ON-and-OFF signal of a start switch is sent to the control 
section 3. Two mode managementsuch as registration processing and comparison 
test processingis among the contents of processing set up by a selecting switch. 
Registration processing means the processing which registers the characteristic 
quantity obtained using inspected paper. The processing which judges whether 
comparison test processing is paper with registered inspected paper by measuring 
the characteristic quantity obtained using inspected paper and the characteristic 
quantity registered beforehand is said. 
[0029] 

The control section 3 gives directions of a processing start to the Observations 
Department 4 and the signal processing part 5 based on the ON-and-OFF signal 
of the switch of the above-mentioned final controlling element 2respectively. 
[0030] 

The vegetable fiber which forms inspected paper is in the state which became 
entangled with the infinite formand the Observations Department 4 observes the 
random pattern image which this vegetable fiber makes automatically (it brews). At 
this Observations Department 4the above-mentioned pattern image is observed by 
receiving the catoptric light or the transmitted light from inspected paper obtained 
when inspected paper is irradiated. The picture signal of the observation by the 
Observations Department 4i.e.the above-mentioned pattern imageis sent to the 
signal processing part 5. 
[0031] 

The signal processing part 5 performs predetermined signal processing to the 
picture signal of the pattern image observed by the Observations Department 4. 
This signal processing is performed as pretreatment for extracting the 
characteristic quantity of a pattern image in the extracting processing part 6 
mentioned later. As concrete contents of processing of signal processingthe 



luminance correction in consideration of the light volume variation of the 
illumination systemetc.etc. are mentioned as an examplefor example. The signal 
processing part 5 has the function to pinpoint the observation regions for 
observing a pattern image in the inspected paper. The position which serves as 
observation regions out of the picture of a certain within the limits observed at the 
Observations Department 4for example is pinpointedand pinpointing of observation 
regions is performed by starting the portion of the pattern image equivalent to 
these observation regions. The pattern image in which signal processing was 
performed in this signal processing part 5 is sent to the extracting processing part 
6. 

[0032] 

The extracting processing part 6 extracts the characteristic quantity of the 
pattern image observed by the Observations Department 4andmore 
specificallyextracts characteristic quantity peculiar to inspected paper based on 
the pattern image by which signal processing was carried out in the signal 
processing part 5. In this extracting processing part 6characteristic quantity 
peculiar to inspected paper is extracted using the data of the concentration by 
tangle of textiles obtained from the pattern image of the vegetable fiber mentioned 
abovethe position data of the focus by tangle of textilesor the data of those both. 
[0033] 

The storage parts store 7 memorizes the characteristic quantity extracted by the 
extracting processing part 6and is constituted by the hard disk drive etc. which 
have a mass storage areafor example. Registration of paper (original) is made by 
the memory to this storage parts store 7. At the time of the registration 
processing mentioned abovethe data (it is hereafter described also as registration 
data) which matched the identification signals (a numbera signetc.) beforehand 
described by printing etc, on inspected paper and the characteristic quantity 
obtained from this inspected paper is memorized and registered by the storage 
parts store 7. 
[0034] 

The comparison process part 8 performs discernment and collation of paper by 
measuring the characteristic quantity extracted by the extracting processing part 
6 and the characteristic quantity memorized by the storage parts store 7. 
Discernment of paper is performed by measuring separately the characteristic 
quantity newly extracted from the pattern image of inspected paper by the 
extracting processing part 6and all the characteristic quantity beforehand 
memorized by the storage parts store 7. Collation of paper is performed by 
measuring the characteristic quantity newly extracted from the pattern image of 
inspected paper by the extracting processing part 6and the characteristic quantity 
read from the storage parts store 7 corresponding to the identification signal 
printed by this inspected-ed paper. The comparison result by the comparison 
process part 8 is given to the decision processing part 9. 
[0035] 

Based on the comparison result of the comparison process part 8the decision 



processing part 9 judges discernment and collation of paperand outputs this 
decision result. Namely****** [ that the same paper as inspected paper exists in 
the registered paper memorized by the storage parts store 7 in discernment of 
paper in inside ] (if it puts in another way) paper with registered inspected paper - 
- it is — it judges and it is judged in collation of paper whether inspected paper is 
the same as the registered paper read from the storage parts store 7. The display 
output of the decision result by the decision processing part 9 is carried out to 
the displaying means of an indicatora displayetc. providedfor example in the final 
controlling element 2. 
[0036] 

The signal processing part 5the extracting processing part 6the comparison 
process part 7and the decision processing part 9 are embodied among each above 
component by the processing program (software) which performs processing of 
each function part. 
[0037] 

Herethe dominance point in the case of using for discernment and collation of 
paper the pattern image mentioned above is explained. The manufacturing process 
of paper comprises three processessuch as a 'beating process" swollen while 
making [ which extract vegetable fiber / the "digestion process" and underwater ] 
mainly distribute textiles and applying mechanical powerand a "paper-making 
process" which carries out deswelling. Among thesein a paper-making processit 
becomes entangled with an infinite formwithout the vegetable fiber (cellulose) used 
as the raw material of paper having the physical relationship controlledand the flat 
surface which makes the random network structure by this is piled up to a 
thickness direction at many layersand serves as "paper." At this timethe pattern 
which vegetable fiber makes cannot consider easily that two or more papers with 
that completely same pattern exist, Thereforethis pattern can change with 
individual information (if it says by human beingthey will be informationincluding a 
fingerprint etc) peculiar to each paper. 
[0038] 

For exampleas shown in drawing 2 vegetable fiber may be the shape of the random 
pattern which becomes entangled with an infinite form itselfand the information on 
the pattern image used by this invention may be the optical characteristic of the 
paper originating in the structure of a tangle of vegetable fiber. There are a 
pattern of the detailed shade which can be observed when paper is irradiated from 
a rear faceas shownfor example in drawing 3 as the lattera pattern of detailed 
unevenness of the surface which can be observed when the surface of paper is 
irradiated from the method of slantingetc. The fine structure of the vegetable fiber 
which became entangled with the infinite form completely cannot make the same 
thing intentionally. This reason is based on the following situations. 
[0039] 

Generallypaper carries water at the paper-making processand textiles stick and it 
is made. At this timethe water in which the vegetable fiber distributed underwater 
had permeated the inside of textiles when desiccation started is removedand the 



hydroxyl groups of that surface make a hydrogen bond from the point of contact 
between many textiles. It is technically impossible to control all of the position of 1 
one textiles or the point of contact between textiles freely in this process. It is 
also very difficult to copy correctly the three-dimensional physical relationship 
with which countless vegetable fiber the thickness of 4-70 micrometers and about 
0.25-50 mm in length becomes entangledand to reappear. Especially when there 
are textiles which external fibrillation (state which internal fibril exposed by 
damage to textiles) followed by high beatingimitation will become difficult further. 
[0040] 

It is substantially impossible to make vegetable fiber become entangled with the 
same states (physical relationshipa laminating conditionetc.)and to make the same 
paper in the manufacturing process of paperfrom the above thingand to get 
blocked and forge. In order for the textiles which stuck once not to dissociate in 
anticipated usethe pattern is maintained stably. Thereforethe random pattern 
image which vegetable fiber makes can be used suitably for discernment collation 
of paper. 
[0041] 

Although the structure of the manufacture explained as "paper" what is performed 
through a medium of water hereFor example, the definition in the paper of JIS 
(Japanese Industrial Standard), and a pulp term (JIS P001-1979) Vegetable fiber 
and other textiles are made to become entangled, Of course, it is contained in the 
papyrus, Thapa (a kind of the traditional nonwoven fabric which struck and 
lengthened the inner bark of the bark) and the synthetic fiber paper which are 
contained in what was made to stick and was manufacturedor "paper". [ in / in a 
nonwoven fabric etc. / this invention ] 
[0042] 

Thenthe concrete gestalt and operation of a paper discernment collating unit 
concerning the embodiment of this invention are explained. The paper discernment 
collating unit and paper discernment collation method of this invention use directly 
or indirectly the pattern image of the random vegetable fiber which forms paper 
like point **. Although some methodssuch as a stylus method and an electron 
microscope observational methodcan be considered in reading of the pattern 
image of vegetable fiberit is desirable for it to be unsettled and not to 
destroyconsidering the viewpoint of the protection of information which appears 
on space. The method of using light is excellent in this point. 
[0043] 

Drawing 4 is a perspective view showing the concrete example of composition of 
the Observations Department 4and drawing 5 is the side view. The Observations 
Department 4 is greatly constituted by the lighting unit 401 and the imaging unit 
402 like a graphic display. 
[0044] 

The lighting unit 401 is provided with the following. 

The unit case 403 of a plane view round shape. 

The light source 404 provided in the inside of this unit case 403. 



The optical diffusion board 405 formed above this light source 404. 

The light source 404 is constituted by LEDa halogen lampa fluorescent lightxenon 

discharge tubeetc.for example. The upper surface of the unit case 403 forms the 

inspection stage 406 for setting inspected paper, 

[0045] 

As shown in drawing 6 the circular light transmission hole 407 is formed in the 
center of the inspection stage 406. The optical diffusion board 405 mentioned 
above is attached in the state of closing this light transmission hole 407. On the 
inspection stage 406it dashes for positioning inspected paperand the board 408 is 
formed. The thrust corrosion plate 408 makes the right angle of each other in the 
position surrounding the above-mentioned light transmission hole 407and is 
arranged at approximately L type. The reason for dashing in this way and arranging 
the board 408 to approximately L type is because the corner is formed for the 
outside of the inspected paper 414 right-angled in the rectangle. 
[0046] 

The imaging unit 402 is provided with the following. 
The unit case 409 of a plane view round shape. 

The lens 410 for an image pick-up formed in the inside of this unit case 409. 

The image sensor 41 1 formed in the image formation position of light with the lens 

410 inside the unit case 409. 

In order [ which was mentioned above ] to dash and to avoid position interference 
with the board 408the concave roll off 412 is formed in the undersurface part of 
the unit case 409. The lens 410 is constituted by the objective lens system. The 
image sensor 41 1 is constituted by image sensorssuch as CCD and CMOS. 
[0047] 

The lighting unit 401 and the imaging unit 402 of each other are arranged on the 
same axle by the physical relationship of the upper and lower sides which made 
the lighting unit 401 the bottom and to which they made the imaging unit 402 the 
upper part. These units 401402 are connected by the suspension arm 413. The 
imaging unit 402 is supported by the suspension arm 413 so that up-and-down 
motion is possible. 
[0048] 

At the Observations Department 4 which consists of the above-mentioned 
compositionas shown in above-mentioned drawing 6 it is in the state which 
separated the lighting unit 401 and the imaging unit 402 up and downand the 
inspected paper 414 is set among those units 401402 (on the inspection stage 
406). At this timepositioning of the inspected paper 414 is made by dashing one 
side of the inspected paper 414and the other neighborhoods which make a right 
angle to this on the inspection stage 406respectivelyand dashing against the board 
408. Inspected paper is pinched between the units 401402 by dropping the imaging 
unit 402 in this state. 
[0049] 

If the light source 404 of the lighting unit 401 is made to emit light after setting 
the inspected paper 414 as mentioned above (lightingHhe light from the light 



source 404 will be irradiated by the rear face (undersurface) of the inspected 
paper 414 through the light scattering plate 405. At this timethe light which 
equalized light intensity with the optical diffusion board 405 is irradiated to the 
inspected paper 414. Since it is closed so that a crevice may not have between 
the lighting unit 401 and the imaging units 402only the light from the light source 
404 is irradiated by the inspected paper 414. Thereforeit is always stabilized and 
the pattern image originating in a tangle of vegetable fiber can be read. 
[0050] 

The lighti.e.the transmitted light from the inspected paper 414after these lights 
were scattered about and absorbed by the exposure of the light from the light 
source 404 in the inspected paper 414 is received by the image sensor 411 
through the lens 410. At this timethe states (intensity distribution etc.) of the light 
which penetrates the inspected paper 414 change delicately by in what kind of 
state the vegetable fiber which forms this inspected paper 414 is entangled. That 
isin the place where many vegetable fiber overlappedand the place where 
vegetable fiber has been arranged denselya transmitted light amount decreases 
and it is observed darklyand converselythe place where vegetable fiber overlapped 
fewand when vegetable fiber has been arranged at the non-densea transmitted 
light amount increases and it is observed brightly. Thereforethe random pattern 
image which the vegetable fiber which forms inspected paper makes can be 
observed by picturizing the transmitted light from the inspected paper 414 with 
the image sensor 41 1. 
[0051] 

As composition of the Observations Department 4the condenser which brings light 
together in the space to observe instead of the optical diffusion board 405 may be 
used. 
[0052] 

Although it irradiates with light from the rear-face side of the inspected paper 414 
and the transmitted light from the inspected paper 414 is considered as the 
composition which receives light with the image sensor 41 1 in above-mentioned 
drawing 4 and drawing 5 The dark field illumination (method lighting of slanting) 
which forms the optical waveguide optical system 415 in the circumference of the 
lens 410and irradiates the surface (upper surface) of the inspected paper 414 with 
the light from the light sources 404A and 404B using this optical waveguide optical 
system 415 besides this as shownfor example in drawing 7 may be adopted. In the 
composition shown in this drawing 7t he image sensor 41 1 will receive the catoptric 
light from the inspected paper 414 through the lens 410. Even though it adopts 
which compositionin order to remove the influence of disturbance lightit is 
desirable to close the whole device optically. 
[0053] 

Heresince general more many information will be acquired if the individual 
difference of the paper obtained from informationincluding the optical shade 
originating in the fiber patterns of the paper made into an observation object or 
the textiles which become entangledetc.has large observation regionsit is thought 



that it becomes clear. Howeverit is called for that the paper which is worthy as a 
superficial raw material is homogeneous. Thereforeif observation regions are too 
largethe uniformity occupied to information will become large and it will become 
difficult to extract the feature for discriminating from each paper. If observation 
regions become largein order that only the part may also enlarge the size of 
observation equipmentit becomes disadvantageous also the point on an installation 
area or cost etc. Thereforeit should be determined that the size (area) of 
observation regions can make clear the individual difference of as much paper as 
possible in consideration of the featurecost of the Observations Department 
2sizeetc. which should be extracted. 
[0054] 

It is appropriate for the size of such a viewpoint to observation regions that the 
area on space sets up within the limits of 0.1-1000-mm^for example in the case of 
an office-use paper (paperssuch as a copya printerand fax). Within the limits of 
thiswhen observing a field (6.3 mm x 5.0 mm)a 50-mm^ grade is enough as the area 
of the light scattering plate (diffusion board) 405 in the lighting unit 401. 
[0055] 

As the image sensor 41 Iby monochrome typefor example The valid pixel number 
1300x1030 (about 1300000 pixels)If image formation of the observation regions 
(6.3 mm x 5.0 mm) is carried out to the whole valid pixel area by an optical system 
(lens 410) using CCD of a tetragonal latticethe observation surface product per 
pixel at this time will be about set to 4.9x4.9 micrometers (6.3 mm / 1300= 4.9 
micrometers5.0 mm / 1030= 4.9 micrometers). Like point **since the thickness of 
vegetable fiber is 4-70 micrometersit can fully observe the state of vegetable fiber 
in this case. In this casewith 2/3 typessupposing CCD is a tetragonal lattice (CCD 
usual picture area size of 8.7 mm x 6.9 mm) whose pixel sizes are 6.7 micrometers 
X 6.7 micrometersThe magnification of an image formation optical system with the 
lens 410 will be 1.38 times (orthogonal magnification8.7/6.3=1. 386.9/5.0=1. 38). 
[0056] 

If image formation of the observation regions (7.7 mm x 5.7 mm) is carried out to 
the whole valid pixel area by an optical system (lens 410)using CCD of 
monochrome type and the valid pixel number 640x480 (about 300000 pixels) as the 
image sensor 41 IThe observation surface product per pixel at this time is about 
set to 12 micrometers x 12 micrometers (7.7 mm / 640= 12 micrometers5.7 mm / 
480= 12 micrometers). Even in this casethe near state of vegetable fiber and the 
state of the shade which vegetable fiber makes can be observed. In this casewith 
1/3 typessupposing CCD is a tetragonal lattice (CCD usual picture area size of 5.4 
mm X 4.0 mm) whose pixel sizes are 8.4 micrometers x 8.4 micrometersWhat is 
necessary is just to design the magnification of an image formation optical system 
with the lens 410 0.7 time (orthogonal magnification5.4/7.7=0.74.0/5.7=0.7). 
[0057] 

As the image sensor 41 1 monochrome typethe valid pixel number 367x291 (about 
1 10000 pixels)If image formation of the observation regions (7.3 mm x 5.8 mm) is 
carried out to the whole valid pixel area by an optical system (lens 410) using 



CMOS of 8 bits (256 gradation) of output signalsThe observation surface product 
per pixel at this time is about set to 20 micrometers x 20 micrometers (7.3 mm / 
367= 20 micrometers5.8 mm / 291= 20 micrometers). Even in this casethe state of 
the shade which vegetable fiber makes can fully be observed. In this casewith 1/7 
typessupposing CMOS is a tetragonal lattice (CMOS usual picture area size of 2.1 
mm X 1.6 mm) whose pixel sizes are 5.6 micrometers x 5.6 micrometersWhat is 
necessary is just to design the magnification of an image formation optical system 
with the lens 410 about 0.3 time (orthogonal magnification2.1 77.3=0.31 .6/5.0=0.3). 
[0058] 

Thenthe paper discernment collation method using the paper discernment collating 
unit 1 which consists of the above-mentioned composition is explained. Drawing 8 
is a flow chart which shows an example of the procedure performed with the paper 
discernment collating unit 1. Firstafter setting the inspected paper 414 to the 
inspection stage 406 of the Observations Department 4If the contents of 
processing (registration processing or comparison test processing) are set up with 
a selecting switch by the final controlling element 2 and a start switch is turned 
onin response to this switch ON signalthe control section 3 directs a processing 
start to the Observations Department 4 and the signal processing part 5 (if one). 
[0059] 

So thenby turning on the light source 404 of the lighting unit 401 irradiating the 
inspected paper 41 4 at the Observations Department 4and receiving the 
transmitted light from the inspected paper 414 obtained by this with the image 
sensor 41 1 of the imaging unit 402The pattern image of the vegetable fiber which 
appeared on the space of the inspected paper 414 is observed (Step SI). 
[0060] 

On the other handin the signal processing part 5while incorporating the picture 
signal of the pattern image obtained by observation at the Observations 
Department 4signal processing (pretreatment) for characteristic quantity 
extraction is performed to this picture signal (Step S2). In this signal processingit 
combines with processing of the luminance correction etc. which were mentioned 
aboveand specific processing of the observation regions for observing a pattern 
image in the inspected paper is performed. Specific processing of observation 
regions is performed by specifying whether the field of the pattern image which 
should be observed is equivalent to the portion of inspected paper 414 throat. 
Belowthe concrete specific method of observation regions is explained. 
[0061] 

Firstit is rare to use the characteristic data reflecting the state of the vegetable 
fiber of the whole paper when extracting characteristic quantityandusually the 
information on a portion that paper was restricted like point ** is used. 
Thereforeeven if the contents of processing set up with the selecting switch are 
any of registration processing and comparison test processingwhenever it is the 
same paperit is necessary to pinpoint the same place as observation regions. 
Although pinpointing of observation regions is possible with the method of 
comparing with registration information by scanning the whole papersince a scan 



takes time in this caseit is not efficient. 
[0062] 

How to pinpoint observation regions on the inspected paper 414 a starting point 
[ the starting point provided beforehand ]for examplea starting point [ of paper / 
the edge or angle ]with the distance from this starting point as the easiest 
technique of pinpointing observation regions can be considered. It dashes on the 
inspection stage 406 and the board 408 is formed in eye others. By this 
methodeven if it does not perform processing of what to the inspected paper 
414the starting point for observation-regions specification can be set up. 
Howeverthis method also has the difficulty of being easy to receive the influence 
of modification of paper. 
[0063] 

Thenthe mark for pinpointing observation regions on the inspected paper 414 is 
beforehand provided as other methodsand how to pinpoint observation regions 
using this mark can be considered. For exampleas shown in drawing 9t he mark of 
the cross joint (+) is printed on the space of the inspected paper 414and the 
observation regions S are pinpointed for this mark at a key. The intersection of + 
mark is made into the starting point Pfor exampleandspecificallythe inside of the 
circle of the radius r is pinpointed as the observation regions S focusing on the 
point Q (namelythe point P= point Q) which is in the distance 0 (zero) from this 
starting point P. Or the square type region which made this starting point the 
vertex with the intersection of + mark as the starting point is pinpointed as 
observation regions. 
[0064] 

Thuseven when it pinpoints observation regions using a markthe thing which were 
mentioned above and for which it dashes and the position of the outline of the 
inspected paper 414 is specified with the board 408 is desirable. In the range of 
the position of an outlineusing the lens system of a wide viewing angle (field angle) 
(it prepares independently [ the lens 410 of the imaging unit 402 ])with the image 
sensor 41 1 of the imaging unit 402. As shown in drawing lO acquire to a package 
the picture of size LxL (howeverL>M) including the mark of + of size MxMand 
within the limits of the picture of this LxLFor examplewhat is necessary is just to 
pinpoint the position (observation regions S) on the picture of LxL to which + mark 
image of MxM corresponds with techniquessuch as a correlation technique and a 
remainder sequential test method. Although processing concerning the field 
specification in this case is also a kind of collation processingsince there is little 
amount of information far compared with the textiles information on paperthe 
observation regions S can be pinpointed easily. 
[0065] 

When the mark is formed with the circle of the radius R (printing)By the starting 
point's P considering it as the center of a circleand the point Q= point Pand 
carrying out observation regions in the circle of radius R-alpha (alpha more than 
the line width of a yen symbol) centering on the point Qsince it is not influenced 
by a marking material at the time of observation of a pattern imageit is convenient. 



[0066] 

Herealthough a mark shall be provided in inspected paper by printingthe marks 
used for pinpointing of observation regions may be a hole which penetrates 
inspected paperand the unevenness formed on the space of inspected paper. 
Although these marks can be optically read with the imaging unit 402 like the mark 
by printing which used inkbesides thisthey can provide primary detecting 
elementssuch as a needle and a projectionon the inspection stage 406and can also 
detect the position of a mark mechanically by this primary detecting element. 
[0067] 

If the signal processing part 5 pinpoints observation regions using the above- 
mentioned techniquethe extracting processing part 6 will extract the characteristic 
quantity which shows the feature of a pattern image to this pattern image of the 
observation regions pinpointed in the signal processing part 5 following this (Step 
S3). Many methods are proposed as an extraction method of characteristic 
quantity until nowand an example in it is described below. 
[0068] 

Firsteach mesh is represented with a certain concentration value (concentration 
level q) by dividing the pattern image of observation regions into the mesh (mesh d 
[ several ] = length Mx width N) of a suitable sizeand equalizing the concentration 
value of two or more pixels which exist in each mesh, if the concentration value of 
the j-th mesh G is a positive integer) is set to Xj here — this pattern image — 
X=(X1X2X3 — Xd) * (t expresses transposition) — a vector can describe. This 
vector is called a feature vector. Each element of a vector gives the concentration 
of a corresponding imaging range. Drawing 1 1 (A) shows the original pattern image 
of a 0.8x0.8-mm space fieldand drawing 1 1 (B) divides the pattern image in the 
mesh of d= 25x25 (M=N)and it shows the result of having quantized and sampled 
the concentration value of each mesh at q= 255 level. 
[0069] 

In this waythe processed pattern image will be expressed as one on the feature 
space stretched by the feature vector. That isafter dashingdashing against the 
board 408 and positioning the inspected paper 414the pattern image of the 
observation regions obtained by the image sensor 41 1 is described as a feature 
vector as mentioned above. The distributed covariance matrix (or correlation 
matrix) calculated from all the vectors of the feature vector is described as a 
feature procession. These feature vectors and the feature procession are dealt 
with as one characteristic quantity. Although the group of a feature vector and the 
feature procession is made into characteristic quantity hereit is good only also 
considering a feature vector as characteristic quantity. 
[0070] 

In this wayafter extracting characteristic quantitysubsequent processing is divided 
by whether the contents of processing set up now are registration processing. 
That iswhen the contents of processing set up now are registration processing (in 
the case [ Step S4 ] of YesXhe characteristic quantity (namelydigital data showing 
a feature vector and the feature procession) extracted by the extracting 



processing part 6 at previous Step S3 is memorized to the storage parts store 7 
(Step S5). (registration) When the identification signal is printed by the inspected 
paper 414 at this timeor it reads this identification signal optically by OCR (optical 
character reader)by inputting an identification signal using the final controlling 
element 2the extracted characteristic quantity is matched with an identification 
signaland it memorizes to the storage parts store 7. When the identification signal 
is printed by the inspected paper 414 with the gestalt of the bar codeit matches 
with the identification signal which read and obtained the bar code on space by the 
bar code reader separatelyand characteristic quantity is memorized to the storage 
parts store 7. The numerical value showing the characteristic quantity of the 
pattern image obtained from the inspected paper 414 may be codedand it may 
print directly on the space of the inspected paper 414. 
[0071] 

On the other handwhen the contents of processing set up now are comparison 
test processing (in the case [ Step S4 ] of No)The comparison process part 8 
compares the characteristic quantity extracted by the extracting processing part 6 
at previous Step S3and the characteristic quantity memorized by the storage 
parts store 7 (Step S6)and the decision result based on this comparison result is 
outputted (Step S7). 
[0072] 

In the comparison processing by the comparison process part Swhen comparing 
paperOut of the data of the characteristic quantity beforehand memorized by the 
storage parts store 7the data of the characteristic quantity used as a comparison 
object is read from the storage parts store 7 using the identification signal printed 
by the inspected paper 414and the data of this read characteristic quantity is 
compared with the data of the characteristic quantity actually extracted from the 
pattern image of the inspected paper 414. In this caseit is judged whether the 
inspected paper 414 is the paper of the registered original by computing the 
distance of both characteristic quantity (a feature vector or the feature 
procession)and performing comparison with this computed distance and the 
threshold distance set up beforehand. 
[0073] 

About the identification signal used by collationthe identification signal printed by 
the inspected paper 414 may be read by OCR etc.and an identification signal may 
be inputted using the final controlling element 2. When coding the data of 
characteristic quantity and having printed on the space of the inspected paper 
414the feature amount data (registration data) may be read in direct space. When 
comparing the data of characteristic quantitythe shake at the time of some data 
input may be expectedand predetermined tolerance level may be provided. Since it 
is also assumed that accidentssuch as a certain failureposition gapetc.occuralso 
when a comparison result does not judge with the thing 414 which denies the 
original nature of paperi.e.inspected paperbeing the paper of the originalit may be 
made setting out which accepts the retry of the predetermined number of times. 
When there are few data numbers of the characteristic quantity memorized by the 



storage parts store 7the processing in comparison with registration data 
totali.e. identification processingmay be applied without using an identification 
signal one by one. 
[0074] 

On the other handwhen identifying paperwhile comparing in order the data of all 
the characteristic quantity memorized by the data and the storage parts store 7 of 
the characteristic quantity extracted from the pattern image of the inspected 
paper 414on the occasion of each comparisonthe distance of the feature vector 
which are both characteristic quantityor the feature procession is computed. And 
it judges with the registration paper corresponding to the feature vector of the 
inspected paper 414 and the feature vector in the nearest distance being the 
paper. Howeverit is the registration paper in the feature vector of the inspected 
paper 414and the nearest distanceand when both distance computed when 
comparing is separated from the threshold distance set up beforehandit judges 
with it not being the paper of the original which paper applicable in registration 
paper did not existi.e.was registered. 
[0075] 

As a distance calculated when measuring characteristic quantityThe distance used 
by discriminant analysiscluster analysisetc. on statisticsfor exampleurban area 
distancethe distance of Euclidstandardization Euclidean distance and Minkowski's 
distanceMahalanobis's distanceetc. are applicable (Murakami ******: behavior- 
metrics series "science of truth or falsehood" Asakura Publishing1996). Each 
distance of the four former is acquired as a distance between the feature vector 
of strange paperand the registered feature vector. Mahalanobis's distance is 
calculated from the feature vector of strange paperthe registered feature vector 
(mean vector)and the inverse matrix of the feature procession (a distributed 
covariance matrix or correlation matrix). 
[0076] 

Since the threshold distance set up for discernment collation of paper may differ 
for every paper registeredthey is memorized to the storage parts store 7 with the 
identification signal at the time of registration. Although the case where it judged 
in distance here was describedit may judge from the angle which a vector 
accomplishes. By processing data as mentioned abovethe feature of paper can be 
caught and discernment and collation of can be done. Of coursedimension 
reduction of the feature spaces by KL (Karhunen-Loeve) deployment etc. may be 
performedand discernment / collation calculation may be performed. 
[0077] 

The pattern image got from the pattern image observed as mentioned above at the 
Observations Department 4 by the Observations Department 4for example besides 
the method of carrying out discernment and collation on real space may be 
changed into a frequency domain using the two-dimensional Fourier transformand 
discernment and collation may be performed on the Fourier space. In this casea 
correlation strength picture can be acquired by carrying out picture composition 
and carrying out inverse Fourier transform of the picture registered beforehand 



and the picture of inspected paper on the Fourier spaceand the similarity of two 
pictures can be evaluated fronn that peak value. For examplewhen it is beyond the 
threshold to which the size of the peak of amplitude was set beforehandit can 
Judge with it being an identical imagei.e.the same paper. 
[0078] 

Not the comparison (discernment and collation) by a picture data level which was 
mentioned above but the extracted level of characteristic quantity may compare. 
For exampleby binary-izing after derivation the pattern image obtained by 
observation at the Observations Department 4and performing a thinning operation 
furtheras shown in drawing 12 The line art image in which the state of the flow of 
vegetable fiber is shown is obtainedand the method of extracting the position data 
of the focussuch as the intersection and corner point of each vegetable fiberand a 
turning pointas characteristic quantity of the pattern image concerned is also 
considered. Compared with the data volume generally treated by a picture data 
levelthis method can be boiled markedly and can describe characteristic quantity 
by small data. 
[0079] 

Thenthe application of this invention is explained. 
[0080] 

[The 1 st application] 

The 1 St application relates to the composition of the Observations Department 4. 
That isin the 1st applicationwhat is shown in drawing 13 and drawing 14 is adopted 
as composition of the Observations Department 4, In a figureAlthough it is the 
lighting unit 401the imaging unit 402the unit case 403the light source 404the 
optical diffusion board 405the inspection stage 406and as having dashed and 
having carried out point ** about the board 408the unit case 409the lens 410the 
image sensor 411the roll off 412and suspension arm 413 gradein additionthe 
Observations Department 4 concerning the 1st application has composition 
provided with the pressing means which presses down the space of inspected 
paper on the inspection stage 406and the shading means which prevents the 
invasion of unnecessary light to the observation regions of inspected paper on the 
inspection stage 406. 
[0081] 

The pressing means is constituted using two or more elastic bodies 416 and 
presser-foot boards 417. The elastic body 416 consists of spring memberssuch as 
a compression springfor example. The elastic body 416 is attached in the state of 
hanging down at right angles to the roll off 412 of a unit case 409 undersurface 
part. The presser-foot board 417 consists of a circular board made from an acrylic 
(20 mm in diameterand 1.2 mm in thickness)for exampleand has the character 
(translucency) which penetrates the light irradiated by inspected paper by using a 
transparent acrylic board. The presser-foot board 417 is supported by the 
abbreviated level in the upper part of the inspection stage 406 by attaching the 
end of the above-mentioned elastic body 416 to three on the periphery, 
[0082] 



The shading means is constituted using the shielding member 418 of ring shape. 
The shielding member 418 consists of a rubber-like elasticity objectfor example so 
that inspected paper may not be damagedand it is formed in the state of 
surrounding the roll off 412 in the undersurface part of the unit case 409. The 
shielding member 418 is formed with black silicone rubber (the outer diameter of 
25 mm22 mm in inside diameterand 1.8 mm in thickness)for example. 
[0083] 

At the Observations Department 4 having the above pressing means and shading 
meansif inspected paper is set on the inspection stage 406 and the imaging unit 
402 is droppedinspected paper will be pinched between the units 401402. At this 
timewhile dropping the imaging unit 402it presses down in the space of inspected 
paperand the board 417 contacts in field (field contact)and presses down 
inspected paper to the inspection stage 406 as it is. In this casethe presser-foot 
board 41 7 presses down the space of inspected paper using the elastic force 
acquired with the elastic body 416 of the above-mentioned plurality (the example 
of a figure three). 
[0084] 

Therebyat the Observations Department 4without inspected paper's lenticulating 
on the inspection stage 406or inspected paper floating from the stage surface of 
the inspection stage 406where inspected paper is always stuck to the stage 
surface (flat surface) of the inspection stage 406a pattern image can be observed. 
By using the presser-foot board 417 which has translucencythe observation 
regions of inspected paper can be pressed down and it can press down directly 
with the board 417. Since the elastic body 416 is formed in the three 
circumferences of the presser-foot board 417 by equivalent physical 
relationshipinspected paper can be pressed down and it can press down uniformly 
with the board 41 7. 
[0085] 

Where the unit case 403409 is closed by descent of the imaging unit 412the 
shielding member 418 will be in the state where the inspection stage 406 was 
contacted (adhesion)in the comparison portion of the unit case 403409. In this 
statethe circumference of the observation regions of inspected paper is 
surrounded by the shielding member 418and the invasion of unnecessary light to 
observation regions is prevented by this. Thereforethe observation regions of 
inspected paper can be optically shut from the circumference (exterior). 
Thereforethe pattern image of vegetable fiber can be observed in the always 
stable environmentwithout being influenced by the unnecessary light from the 
outside. In this caseit detects that the unit case 409 of the imaging unit 402 got 
down thoroughlyand may be made one [ the start switch in the final controlling 
element 2 of point ** ]. 
[0086] 

[The 2nd application] 

The 2nd application relates to pinpointing of observation regions. Namelywhile 
using the mark provided in the space of inspected paper by printing in the 2nd 



application in pinpointing observation regionsAs a marking material for printing this 
markwhat has the characteristic which absorbs the light of a predetermined 
wavelength band (wavelength of 700 nm - 1 .5 micrometers)for examplean infrared 
regionis used. This marking material smears away the observation-regions whole 
region with this marking material (ink) using the material containing the coloring 
matter and the paints which have absorption only in an infrared region. And the 
light of a different wavelength band from an infrared regioni.e.the light of a visible 
rangeis used for observation of the pattern image of vegetable fiber at detection 
(specification) of the position of observation regions using the light of the 
wavelength of an infrared region. 
[0087] 

Using the transparent toner which specifically contains the material which carries 
out the ** material of the light of an infrared regionfor examplelike drawing 15 
(A)the mark is formed by printing so that the whole observation-regions S of the 
inspected paper 414 may be smeared away. Thuswhere a mark is formed in the 
inspected paper 414the inspected paper 414 is irradiated with infrared lightif it 
observes with the imaging unit 402 (lens system of a wide viewing angle) 
containing the photo detector which has sensitivity in an infrared region in the 
catoptric light from the inspected paper 414 obtained by thisand an image 
sensoras shown in drawing 1 5 (B)Since it is visible in the state (it is a dark state 
by absorption of infrared light) where only the portion (namelyobservation regions 
S) previously smeared away as a mark differs from other portionsthe observation 
regions S can be detected optically and the position can be pinpointed correctly. 
[0088] 

Subsequentlyby irradiating the inspected paper 414 with the light from which 
infrared light and a wavelength band differi.e.the light of a visible rangeafter 
suspending the exposure of the infrared light to the inspected paper 414as shown 
in drawing 15 (C)the pattern image of vegetable fiber is picturized with the imaging 
unit 402and this is observed, in addition — although infrared light considers it as 
catoptric light and visible light is considering it as the transmitted light here — of 
course — lighting is [ infrared light / not only this but ] good also as the 
transmitted light or catoptric light in both infrared light and visible light also 
considering the transmitted light and visible light as catoptric light. 
[0089] 

As the light source 404 of the lighting unit 401 if it is visible and a light source 
containing the wavelength component of an infrared region and is the method that 
both irradiation methods are the samefor example like a halogen lampsince a light 
source can be communalizedit is convenient. In this casewhen the observation 
regions S are pinpointedthe observation regions S can be detected by forming an 
infrared penetration filter in front of the light source 404and irradiating the 
inspected paper 414 with the light from the light source 404 through this infrared 
penetration filter. 
[0090] 

On the other handwhen observing the pattern image of vegetable fiber** which 



reads the pattern image of vegetable fiber optically is made by forming an 
infrared-absorption filter in front of the light source 404and irradiating the 
inspected paper 414 with the light from the light source 404 through this infrared- 
absorption filter. The effect which protects the pattern of vegetable fiber in the 
observation regions S can also be acquired by covering the observation regions S 
with a marking material as mentioned above. 
[0091] 

As a marking pattern at the time of forming a mark using the marking material (ink) 
which absorbs the light of an infrared regionas shown in drawing 16 an outside may 
print the shape as for which the circular extraction part (non-printed part) was 
vacant in it in the rectangle as the mark Mk. In this casethe circular extraction 
part in which the marking material has not been is equivalent to the observation 
regions Sand performs the detecting position (specification) of the observation 
regions S using the mark Mk around that extraction part. 
[0092] 

In this techniqueif it is an element to which the image sensor 41 1 of the imaging 
unit 402 has sensitivity in both an infrared region like CCDand a visible range using 
the light source which contains the wavelength component of a visible range and 
an infrared region as the light source 404 of the lighting unit 401 The pattern image 
of the detecting position of the mark Mk and the vegetable fiber of the observation 
regions Si.e.an extraction part(non-printed part) pinpointed using this mark Mk can 
be observed by the same optical system. 
[0093] 

Although a mark shall be printed in the above-mentioned explanation with the 
marking material using the material containing the coloring matter and the paints 
which absorb the light of an infrared regionas the characteristic of a marking 
materialit may have the characteristic which absorbs the light of an ultraviolet 
region. Of courseit is necessary in an ultraviolet region as a light source for mark 
position detection to include light in that case. A marking pattern may also adopt 
arbitrary shape (an outside is a rectangular pattern etc.). 
[0094] 

Generally it is possible to damage according to agingpreservationand condition of 
useor to transform paper. Thereforethere is a possibility that it may become 
impossible to read the observation regions of the inspected paper registered by 
the registration processing mentioned above. It becomes an effective means to 
pinpoint observation regions over two or more places as measures against such a 
case in the inspected paper. As shownfor example in drawing 17 specificallyfive 
places of the specific range (field of a rectangle which is illustrated here) which 
contains point - Qg on the space of the inspected paper 414 are pinpointed as 
observation-regions - Sgrespectively. In this casea priority is attached to each 
observation-regions - Sgand ROBASUTONESU can be raised if techniquessuch 
as taking collation in order if neededare adopted. 
[0095] 

As an advantage of providing two or more observation-regions - Sg on one 



sheet of inspected paper 414not only the improvement in above-mentioned 
ROBASUTONESU but the thing for which the information which can separate 
much paper is acquired without raising relative redundancy in vain is mentioned. 
For examplein addition to the characteristic quantity of the pattern image for 
every observation regionsthe position on the space of each point Q is determined 
at random for every paperand the physical relationship between the points Q is 
also good also as characteristic information. In this casethe information on the 
specific range which contains point temporarilyfor example and the information 
on the specific range containing point QgEven if in agreement with the information 
on the specific range containing the information on the specific range containing 

and point point 02* [ of respectively different paper ] Since a possibility that it is in agreement to the relative physical 

relationship on the space of point Qiand Q2 and point QVQZ' becomes very lowit can raise reliability more. 

[0096] 

This can be conversely said to be being able to stop low the amount of information of the specific range containing informationi.e.each 
pointQn in each observation regions compared with the case where it judges in a piece place by using the pattern picture information of two 
or more observation regions. Other examples in the case of using the pattern picture information of two or more observation regions are 
shown in drawing 18 . By previous drawing 17 redundancy is given to an information observation partit means that it can respond also at the 
time of breakage and modification of paperand the example which made the whole space distribute point Qn is mainly shown. On the other 
handthe example shown in drawing 1 8 is what meant also mainly using the physical relationship of observation regions for characteristic 
informationand it has put these points on the comparatively narrow range so that it may be easy to observe the relative location of each 
point Qn at the Observations Department 4. 
[0097] 

That islet the inside of the square type region on the space of the inspected paper 414 be an observation object (within the limits of the field 
of view) by the Observations Department 4 in the example shown in drawing 18 . The whole field used as this observation object is observed 
with the image sensor 41 1 via the lens 410. After to dashfor the inspected paper 414 to the board 408 to dash and this square type region 
decides the position of an outline to be alikelt is determined by detecting vertex PI beforehand printed on space so that it might 
illustrateP2and P3. 
[0098] 

In CCDmonochrome 1/1.8 typesand a valid pixel number temporarily by 2452x1634 (about 4010000 pixels) and 3.1 micrometers of tetragonal 
lattice pixel (an effective pixel area of 7.6x5.1 mm). If one (orthogonal magnification) 0.15 time the magnification of an optical system of this is 
usedthe area of the space by which image formation is carried out on the Imaging surface of CCD will be set to about 51 mm x 34 mm. For 
exampleif It is P1P2=45mm and P1P3=28mma quadrangle can fully be stored in this imaging surface. Subsequentlyit is determined that it is 
settled by the position of point Q1 Q2and 03 in this quadrangle on the basis of vertex PlP2and P3. 
[0099] 

The position of these point Qn decides to differ for every paper using a random number function etc. The relative position information on 
peak Pn of point Qn is memorized to the storage parts store 7 with the identification signal given to inspected paper. Thenthe random pattern 
image which vegetable fiber makes like point ** on the basis of each point Qn is acquired. The quadrangle which makes [ PI on space or an 
imaging surface ] the lower right an upper left vertex and point Q10 (Xl+myl+n) for point Q1 (xlyl) as the starting point (00) so that it may 
illustrate is made into one-eyed observation-regions 81. x and y may be distance or may be a pixel number here. Observation-regions S2 of 
the quadrangle which makes the lower right similarly an upper left vertex and a point 020 (X2+m'y2+n ) point for point 02 (x2y2)Observation- 
regions S3 of the quadrangle which makes the lower right an upper left vertex and point 030 (X3+m"y3+m") for point 03 (x3y3) is calculated. 
[0100] 

The characteristic quantity (a feature vectora distributed covariance matrixetc.) in these observation-regions S1S2and S3 is memorized to 
the storage parts store 7 with a previous identification signal like the position information on point Q1Q2and Q3. the characteristic quantity of 



a pattern image [ in / in the position information on point Q1 determined at random for every paper by this Q2and Q3 / observation-regions 

SlS2and S3 ] — it can both use as information for carrying out discernment collation of the paper. 

[0101] 

Herewhen the area on the space of the quadrangle which makes Q1Q10 a diagonal linefor example shall be 3 mm x 3 mmon the imaging 
surface of CCDit is equivalent to an area of 0.45 mm x 0.45 mm (3x0.15=0.45). That isthe observation surface products per 1 pixel of CCD are 
about 21 micrometers x 21 micrometers (300/(450/3. 1)**20.67)and can fully observe the pattern image of the shade made with vegeUble 
fiber. Thusthe obtained registration data (accumulation data of characteristic quantity) is used as a dictionary in the case of discernment 
collation of paper. As indicated hereobservation-regions S1S2and S3 Peak PI When it exists in the quadrangle which makes P2 and P3 a 
vertexa part of full image information acquired by an image sensor (here CCD) will be usedand a calculation load can be reduced. 
[0102] 

If it sees on the other hand from the side which tries forgery of paperthough it has the art (forged art) of manufacturing two or more papers 
in which the pattern image which vegetable fiber makes should have resembled closelysince it is very large compared with textiles sizethe 
observation regions which starting point Pn shows become what has counterfeit very difficult execution. It cannot be overemphasized that 
the physical relationship of point Pn for detecting positionsthe numberand the shape or the number of observation -regions Sn are not limited 
to what was mentioned above. 
[0103] 

[Effect of the Invention] 

as explained aboveaccording to this inventionit is ******** about a foreign matter at the paper itself — it becomes possible to carry out 
discernment collation of each paperwithout needing special printing techniqueinketc. at allwithout adding special processing of sticking 
)ic******* entirely. Especially the thing for which this is forged in order to use the random pattern image which vegetable fiber makes after the 
vegetable fiber which forms paper has become entangled with the infinite form as information for discernment collation of paper is very 
difficultand the paper becomes possible [ proving the original nature that it is the only thing ]. Since this invention can be adapted to any 
papers and does not need consumable goods at all other than device introduction costit is dramatically realizable for low cost. When 
discernment collation of paper is neededeven if this invention is the paper after printingfor exampleit can be later adapted at any time. 
[0104] 

Thereforesafety [ according to this invention ] called reservation or forgery prevention of the original nature of the various documents (for 
examplenegotiable securitiesa bank noteconfidential documentsetc.) using paperit becomes possible to provide the paper discernment 
collating unit and paper discernment collation method which satisfy simultaneously the convenience of being easyand also three elements that 

it is low cost anywhere. 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the example of composition of the paper discernment collating unit concerning the embodiment of 
this invention. 

[Drawing 2] lt is a figure showing an example of the pattern image of vegetable fiber. 
[Drawing 3] lt is a figure showing other examples of the pattern image of vegetable fiber. 

[Drawing 4] It is a perspective view showing the concrete example of composition of the Observations Department 
[Drawing 5] It is a side view showing the concrete example of composition of the Observations Department. 
[Drawing 6] lt is a figure showing the state at the time of setting inspected paper to the Observations Department. 
[Drawing 7] It is a side view showing other examples of composition of the Observations Department. 
[Drawing 8] It is a fiow chart which shows an example of the procedure of a paper discernment collating unit 
[Drawing 9] lt is a figure showing an example of the specific method of observation regions. 
[Drawing 10] lt is a figure showing other examples of the specific method of observation regions. 

[Drawing 11] lt is a figure showing the pattern image of observation regionsand the example which quantized and sampled this. 

[Drawing 12] lt is an imaged figure showing the processing result at the time of carrying out thinning of the pattern image. 

[Drawing 13] lt is a side view showing the composition of the Observations Department concerning the 1st application of this invention. 



[Drawing 14] lt is a perspective view showing the principal part of the Observations Department concerning the 1st application of this 
invention. 

[Drawing 15] It is a figure (the 1) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing ISj lt is a figure (the 2) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing 17] lt is a figure (the 3) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing 18] lt is a figure (the 4) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Description of Notations] 

1 [ — Extracting processing part] ~ A paper discernment collating unit4 — The Observations Departments -- A signal processing part6 7 
[ — A lighting unit402 / -- An imaging unit404 / ~ A light source406 / — An inspection stage410 / ~ A Iens41 1 / — An image sensor408 
/ — It dashes and is a board and 416. / — An elastic body417 / — A presser-foot board418 / — Shielding member ] — A storage parts 
stores — A comparison process part9 — A decision processing part401 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the example of composition of the paper discernment collating unit concerning the embodiment of 
this invention. 

[Drawing 23 lt is a figure showing an example of the pattern image of vegetable fiber. 
[Drawing 3] It is a figure showing other examples of the pattern image of vegetable fiber. 

[Drawing 4] ]t is a perspective view showing the concrete example of composition of the Observations Department. 
[Drawing 5] lt is a side view showing the concrete example of composition of the Observations Department 
[Drawing 6] !t is a figure showing the state at the time of setting inspected paper to the Observations Department. 
[Drawing 7] lt is a side view showing other examples of composition of the Observations Department. 
[Drawing 8] It is a flow chart which shows an example of the procedure of a paper discernment collating unit. 
[Drawing 9] lt is a figure showing an example of the specific method of observation regions. 
[^Drawing 10] It is a figure showing other examples of the specific method of observation regions. 

[Drawing 1 1] lt is a figure showing the pattern image of observation regionsand the example which quantized and sampled this. 
[Drawing 12] It is an imaged figure showing the processing result at the time of carrying out thinning of the pattern image. 
[Drawing 13] It is a side view showing the composition of the Observations Department concerning the 1 st application of this invention. 
[Drawing 14] It is a perspective view showing the principal part of the Observations Department concerning the 1st application of this 

invention. 

[Drawing 15] lt is a figure (the 1) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing 16] It is a figure (the 2) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing 1 7] lt is a figure (the 3) showing the specific technique of the observation regions concerning the 2nd application of this invention. 
[Drawing 18] It is a figure (the 4) showing the specific technique of the observation regions concerning the 2nd application of this invention. 

[Description of Notations] 

1 [ — Extracting processing part] — A paper discernment collating unit4 — The Observations Departments — A signal processing part6 7 
[ — A lighting unit402 / — An imaging unit404 / A light source406 / — An inspection stage410 / — A Iens41 1 / ~ An image sensor408 
/ — It dashes and is a board and 416. / — An elastic body41 7 / — A presser-foot board418 / — Shielding member ] — A storage parts 
store8 — A comparison process part9 — A decision processing part401 
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g^fcfti^oBf (SiLtb-r) ^ V A ^ ^ - > iufs^iisii -r 5 CO -e ?. o iiconsygn so 
4 T- (± . m^^^&ic^^mm L rcf^Acm ^ ti ^ . m ^ ^ ^ o:> ix ye x n mm 7^ ^ ^ ft 
t- § c h tc i 0 , ± ,£ ^ - > iiiii m ^ m m t m m i^p 4 ic ^ ^ m m iii . -r ^ ± .le 

^ - y iS ft CO B ft m ^ ti fa ^ 5a Ji 5 {c 51 e> n § o 

[ 0 0 31] 

fS ^ 5a if. 5 t± . M (HI) gM J; o T H PJ ^ n rc - > 1® ft CO B fig ft ^ tc F/T ^ CO fi ^ 5a il 

^ffli-rtcoT$.^o ccofi^5aii{i. tfea!-r5tttii5aaa56-e/^^->'Bf*(Df#s4i;^ia 
w -r ^ rc 46 CO M 5a IS b T tT t3 n 5 „ ft ^ 5a 11 co s i*: ^ 5a ii s i: b t « , m^a. m 
m ^ 0:) yt m ^ w ^ ^ m L fz m a m IE E - m t L r m I'f ^ n ^ . ^tc. ft ^ 5a n 
I'fP 5 (i , M -t^ i*t ifi ± -e - > ii'ii ft ^ ftJ jJW -r fc i6 CO fiiii pj m ft? ^ 'Alt ^mm^ ffiii ^ <> 
mmmm(D<^is.i,i. m^i,smw\^ 4 vrnwi^ ntc ^ «5 h 1^ © b ft co 4^ e> n }»J w « i: 40 
jS: 5 f4 ■ ^ if ^ b . c cDmmmmicm'^T ^ ^ - :ymm(D%'A ^ ^ K) mr c t-(:nt>t\ 
?. o c (o fi ^ 5a a gi5 5 T ft ^ 5a a ss ^ ti fci ^ - > H ft t± t±i 5a II gi5 6 tc )M e n ^ o 

[ 0 0 3 2 ] 

a to 5a If §15 6 It. m sii gi5 4 ic x -oxmrn-^ titz^^^ - ymmonmm^i^tii-t ^ i,(D-v. 

j; 19 S: f* w t± , fi ^1 5a 11 gi5 5 T- fi ^ 5a 11 ^ n ^ - > H ft (c a -i'' t/-^ T M it * ffi a w (o 

Ml ^ its -r t o T- 5 o c CO ii m 5a I'll 6 T- ti . ± jzE b /c W m Mk (D/^^ — y m ft 
ii^ibm^n^. .1ii*i<DlS*-^i/McJ;'S)Z«fico-r-"-^'. Xi±. ii«*tco*Si^-&v>ti:J;§!|tM,^S 

[ 0 0 3 3 ] 

IB « 015 7 (i , is tb 5a II gi5 6 cfc o T js to $ n /-d if M « la ■!« -r § t CO -e , f^i ^ (±" A § « co 50 
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fa ti nH « ^ W -r ^ /^ - F 7^' f- X K ^ 7' ^ fc J; o T ^8 fiSc ^ tl 5 o C £D K « ^[5 7 ^ O K 1t 

ic^ibmmmic ^ ■:>m-^ tifzmmn^ ( s ^ . se ^ ^ ) t . c « g la ^ t# ^ n 
Vf m. lit ^ w fs It fc - ^ ( j-x T . ^if - i: t ,ie -r ) .la ds ai5 ? fc ,ia t£.t • Kf.u-s n 

[ 0 0 3 4] 

5a JI ai5 8 f± . tiJ 5a a g(5 6 {c J; ^ T tt W ^ ti fc # M « i: la ^ 7 la m ^ n fc 1^ ® M 

i: ^ it « f ?) c (<: J; *3 . ffi It • K?, ^ It 5 t o T ^ „ Ifi <D it giJ 1± . ^^^^(D/i 

^ - > H ft a m M a gi5 6 J; fr fc (c a a $ ti fc ^tt ist « t > la « gi5 7 ^ a6 la tt ^ n 

ft ^ T CO # It ■ ^ ^ 15 -r § ii t (c <J; 0 *3 n ^ o ^ M « M ^ ti . M 1^ S lO 

- :/ iiiii mt^ibmmm n t"^ 6 ic ^ o ^rcic mm ^ n tz w muxt. n (r)^&m.^-ft%^\c w\ 
z ntzmmi^ ^ n ^-^ L X mmm 1 %n.^ m ^ n fz'm mm h ^ it^-t ^ t tc K>'iTt> 
n 5 o j:b $x $a a gi3 8 d; ^ tt *x i^s * {± *ij ^ m ii gp 9 tc ^ n ^ o 

[ 0 0 3 5 ] 

W ^ m II g|5 9 l± . i:b «i 5a II g(5 8 O i:t $5 *S S (c « ci V^ T . $fi cD ISt gij • ps. ^ « W ^ If V c 
CO *ij ^ IS m ^ tJd tj f i. t> <D T? S o T ^ ^ ^ $fi <D It glUc 1/^ T (± . M +^ Ic 15 ^ [W] - © ^;fi 
ii'^ la 'i« 7 {c ta 1*. $ n g Si ?^ « ii;g {c 4^ tc # & f ^ s ( m r i: . « i^ « ^ st 

?^ CO ijiEc -e ^ 5 ) ^ 5|£ij L s M CO M -a- J5 ^/^ T ti , Wi^-n ffi *■« ,E 'KI 1^15 7 *^ ^ ttJ L 

/c e ii ?^ © ffi i: [B] - CO t (o T 5 s *^ ^ ¥ij ^ -r ?> c f ij ^ 5a a gi5 9 {c cfc 5 ¥ij :£ IS m « . 

^ ij' fi: gp 2 tc is It 1^ n fc « ^ gi5 T^' X 7° b ^ i: CO a ^ ^ s Jc a ;±i n 5 o 20 

[ 0 0 3 6 ] 

w ± CD IS fiSc s ^ (o o . ft ^ sa a gp 5 . « tij M a gp 6 . tt 5a a gp 7 . w ^ 5a a gp 9 
, s^coiiftggi5o5aa^^tT-r§5aa7'oi^^A (v^'h-j^xz) (cioTaiift^n^ 

t to T ^ ^ o 
[ 0 0 3 7 ] 

c c -e , ± M L fc - > H ft ^ *fi o ii giJ • tc |ij ffl r ^ ^ CO « fu * tc o 1.^ T l« b;^ -r 

-tt 1« M t] ^ AO ^ ^ e> i» jffl $ -ti rnpfi^xgj . UBM-^^^ rj'^lfiigj i: v> o 3 o 

) *^^£0faBMfi^sijiai^n§ci:^<^^ff^{ciiiS5^^v>. iin{cj;oT^>^'A^ffla 30 

ft ID til -f ^> — > t± , ^ CO ^ — > ^ < |.d t T fe ^ 1^ Si CO r± t" ^ c ^ ;^ ill^ 

o i.-DX. C CO/-? - >(±. §>J? (OffiSff Ofi&Jlf ?S (AFelT-t,^^ If Ji$J^<0'|fl$B) tfig 

[ 0 0 3 8 ] 

* f ij ffl -r ^ ^ - > ■ f* CO ti $s . f?ij X. {f s m 2 ^ \cm^mmti^T^^Bic 

Wi^^ o "7 y ^ L.rj: f\ — 1/ nm^t <D ^ <DX ^ -D X ^ 'L . m^W.m(0^^?i-'^h^ (Dm 

ifi {C Eia * -r Ifi CO 7t ^ # tt T- -3 T t J: (.^ o « L T . f?IJ ^ tf HI 3 /t^ "T <t 9 

(c iU ifii e> 7t ^ pa W L /c h t fc f«i illij T- # «B ^ ffl CO 5? - >' . ffi c?) a ifii «4 ?3 
P) ^ ^ PS 1^ L # fc H ?BiJ ^ S a ffi <o «S ffl ^ [HI £0 ^ - >' ^ if ^ o ^ S fl^ ^iS *i 40 

-Dtzmvsm.m<Dw.mm'M^t. ±<m-'o:>^(D^W(.m-,i^\'^K) mt c ti.t^'simxib^ . c 

CO a E±3 {i CO <fc d * W cfc ^ o 
[ 0 0 3 9 ] 

-i^fc, f&it^ (onmr.mx-7\i^m'rt \.xmimn±if c o m-^ txx ^ o ^(d t ^ . 

7]<.^ ic':^m^ txTzm^mmii. . ^ a^' ^ § i: « gi5 tc g 52 l- t i/^ 7K j^^' 15* n . ^ < 

CO fi il; llil CO m /tt T C75 a Ifii CO 7K Jit I'O ± 7j< ^ fVi -g- % ft ^ o C CO X ?,UC T — * — * 

CO J« « CO fi H « « Pal CO fl* a; T S El3 ffiij -r § c i; (± S ffi ^ Bj tg T § o S 

. *:^4~7 0 /im. fi^o. 2 5~5 0 m mnm.(o <D mmmmii'^ 1^ ^ ^ ^^-kft^ 
rsitLmmm^'iEmi^mmLxnm.-t ^ c h^m^xmmx^^ , !f$tc. s^on^f^c^-DTn 

gp 7 f ■/ U 71/ ft ( ^ii *tt CO « f« tc d; -3 T gP CO 7 -C y U 71^ Tb^-H db L rc 1^ SI ) it /u /c ^ *t 50 
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[ 0 0 4 0 ] 

^ ^ 6^ fc « 5 n 5 □ cfc o T . « Si TbM'P 0 tti t- ^ > A /5: ^ - V iS ft ^ IS gij P.fJ 

^ tc w {c f ij ffl -r § d A< -r- # ?. o 

[ 0 0 4 1 ] 

T Ift L /c m^i£. J I S ( B * I M *I +S ) O ffi > A /L' y ffl ig (J I S POO 1 - 

1 9 7 9 ) ici: ^'Ai^ ^¥iv^mm^ ffii^nmrn^m^-^t)^ . c ^ n ^ ■<i r mm l rz (d 

mmi&-^. ^5 v> i± ^^flJ ^ if t . ?g 43 5 rifij tc $ ^ n ?) C i: ti im T 5 o 
[ 0 0 4 2 ] 

i/^ T . * « o II ffi ^ ;S 5^|J f,^ ^ S B « f* 6^ ^ ff$ 9i » f1=' ''^ T IK Bi^ T § 

o ^^^mcomm. m m ^'-mmTkifm m bij fs ^ t? a « . « j: -9 fc is ^ jf^ -r ^ > a 

ffl iNS *t ^ - > i® f» ^ B S W ^ i. i^^i PeI] S W ffl -r § o W !t% »i *ft « 7^ ^ - > H {Is o 
,b'd ^ IX D fc {± . M §1- . vii ^ i/i «S Si m S "^^ CO o £0 7] r£ ^- ^ ^ n § IS ifii ± .I3c 

§ 'W $R « fs Hi « Hi *^ -r § t . * 5a Ji T- 58? JS T' ^ s c ii A-s a $ L o ^ ?ij ffl -r ^ 77 

[ 0 0 4 3 ] 

la 4 m jflij gM o a f* ^ « fiSc ^ ^ -r «4 tini T- ^ > la 5 {± ^ <73 (rij a 0 t- 5 o m^(D 
^dicmm^i^-iit. ±^ < it. mm - h 4 0 I t . mm =1. - h 4 0 2 t ic ^ -o r m 

fig ^ tlT l/^ ^ o 
[ 0 0 4 4 ] 

flB^rLr:-yh40M±, TffitIP3ff$O:i->yhBf* 4 03i:. C«n.--yhKf* 4 03O 

F*^jgMi:tStt^tl/c7tz(?, 4 0 4 i:. z (oytM 4 0 4cD±7?{Cl9:lt'=>nfcy£J£^«(4 0 5 t ^ 

^ L T -5 o 7t 4 0 4 1± , ^ L E D . /^ P y > ^ > ^ , M'^m. ^-t / yiAmmm 

lc^-DXmf&-^n^^<DX^^^o :x--yhg{*4 0 3O±ffi»i> 1i8?^aiS^-b-vhTi.rc 
J60i|^aXT- — ->" 4 0 6%fl^fi)cLTl/''^o 
[ 0 0 4 5 ] 

ifk ii. 7. 7- - iy 4 0 6 CD tf 5^ , H e (c -r J; ^ tc R f]5 CD }S 7^ f L 4 0 7 ,a n T (/^ 5 
o ±a;Lfc)tt£Sil«4 0 5 «. ilcOjg7t7L 4 0 7;&S<'«^T-^tif^tte.nTt/>S„ ^fc 

. m^xy^- 4 0 6 ± ic li. ^ >fk ^ iiL m i)i ^ -r ^ fc i6 CO ^ ^ r m 4 o 8 ti^wn^f 

TV^^o ?^^^^T«4 0 8 «. ±gaiS7t7L 4 0 7^iaiyfuH(;:Si/Mcilft>&^LTB§L^ 
JBJ-SdM^nTl^So c:cD<fc'5{C^*aT«4 0 8^BSL^J1?tCga«-ri.IlE6{±. MI^S 
IS 4 1 4 CD n *^ ft 7? ff^ T' ^ (D ft g|5 A'i iS ft {C eit ^ tl T 1/^ § fc 46 T fe „ 
[ 0 0 4 6 ] 

ft} - >y h 4 0 2 t± , ¥ l/ii Si R CO :i r. >y h f k; 4 0 9 i: . C CD 3. -y h PU* 4 0 9 CD 
|^gI5{cKttP)nrc:fflf*fflcDU'VX4 1 Ofc. :i =. y h m 4 0 9 (D [H ^X' ly > X 4 1 OlC 

ct?.7t<DlS#fiLB{ci9lt6nrcjlft*^4 1 It^SLTV^^o ^^■yhmf* 4 0 9cDT 
ffi gMc (± . ± a? L /c ^ # T « 4 0 8 i: CD B ^ T ^ it ^ 46 (C [H] « CD ai If gM 1 

2 }g fig $ n T i. 0 u > X 4 1 0 fi . u > x s J; o T i# fig ^ n T v^ § o mmM^ 

4 1 lli, CCD-^CMOS*i:cDaft^?{C<toT^fi)t^tlTI/^§o 
[ 0 0 4 7 ] 

^ /c. Bj) :i - -y h 4 0 1 t a^m:! ~ V h 4 0 2 t l,i . M Hj] - -y h 4 0 1 % T flW . ilA B 
:i=. -y h 4 0 2 ^ ±m t L fc ± T <73 <i B M T H i/> {c |1I M ± {c iE B ^ tl T -5 o C tl ?> cD 

a.:=.-yh40 1, 402 ti. S^^T — A4 1 3{C<J;oTiilg^nTV^§„ S/c. 

■yh 4 0 2ti:. ^^T-A4 1 3{cJ;oT±Ti<loIftl{cS:lt^nTV^§„ 
[ 0 0 4 8 ] 



JP 2004-102562 A 2004. 4. 2 



± Bim ti' ^ ^j: ^ mm m 4 ic i3 1-^ r it . ± he ei e ff^^ <^ o m ei^n-->yh4oi^}i 

ft :x h 4 0 2 ^ ^ ± T 5> L /c «l T . n -3. - h 4 0 1 , 4 0 2 m 

X7^->>^406±) i^C^if^-^m 4 1 4:6^-lr^yh^n^o CcOir^. ^^«X7^->>'406± 

T ffi 1*1: ffi 'I 1 4 - a ^ c n [I'i /o^^"rffia^^n^^n^#STiS4 o b^c^s^^t 

^ i: cfc 0 . 1^ ^ ffi 4 1 4 (Diiim^^^^tf^ ^j: t n ^ o ^ 5) . C II Ji ft ^ h 

4 0 2 ^ T P$ ^ ^ C ^ J: 0 . ffi 1^ * ffi ^^'^^ h 4 0 1 , 4 0 2 fe^ M J# ^ tl § o 
[ 0 0 4 9 ] 

5 fc. ± a? ^ 9 « <^ S ffi 4 1 4 y h Lfcm. mm ^ h 4 0 \ (D 4 0 4 ^ 
5gyc (.^.'i:T) ^-li^^. ytM 4 0 4 ^ (D ytfo^ytWiiim 4 0 5 L Z 4 1 4^D 

« ai ( T ffi ) icmm ^ n ^ o c cd . « i^ s m 4 1 4 u r ti: . ytts:m^ 4 0 5 t ^ 10 

•jS ij:^ ^ i^l — ft L )^ sit ? n ^ o ^ . 0J] - ^y h 4 0 1 tihkm::L-y h 4 0 2 t (D 

rs mm (D rj: X o ic m i:. ti ^ Tz ^ . +^ ^ m 4 1 4 4 0 4 b r£ ^^'^ 

^ cl ^ A^' T ^ ^ o 
[ 0 0 5 0 ] 

s rc > ytm 4 0 4 io^ ^ CO )^ (D m ic X Ki . c (Dy6io'^^&^^i& 4 1 4 ^ sl . ® ^ n tc m 

(Oft. f^t5^S1^gM4 1 4 h (Om^Mftti^ \y y X 4 1 0^iiLTaf«^^4 1 MCS 

7t ^rn ^ o c ^ ^ . 1^ 1*1: iS^fi 4 1 4 ^ JS t* ^ 7^ « ffi ( 'JS li^ ^^Wti ) . c co 1^ 

ffi 4 1 4 ^ m b T l/^ ^ « Ji( ^b'^ ^' cfc 9 ^ M T ^ o T l> ^ 

c 6 T . }g 7t M ^ < ^ o T 0g < ffi Jay ^ n . sa? it ^tei jni *i ^b'? ^ < a ^ 19 ^ o 

^0/c46. ffit^g^^g4 1 4;0^?)OJS5jl7t^«{t*^4 1 ITjSftt-^ChtcJ:^^. ffi 
^ « ^ ff$ ^ L T i.^ ^ W 1% itts ^bM"^ 0 to t- V > A - ^ h A'* T ^ 

[ 0 0 5 1 ] 

^ . 11 jgij g|5 4 « 1i fig L T « . ^ Ji£ «S[ « 4 0 5 <D {-^ t) 0 {C ^ li W f ^ Ift ffi iC )t ^ * 46 ^ 
[ 0 0 5 2 ] 

S /c . ± El 4 R El 5 fC *J t.^ T (± , ffi 4 15 4 1 4 © K ffi W A- ^ pe W L . ffi ^ ig « 30 
4 1 4A^5.c':)iSil7t^iif**^4 1 i-rS7t-r§Mfi)ti:LTv>^A^\ citii:^ntct. <?IJ;^ 

(f 111 7 {c 7T> -r <fc 9 (c. u >- X 4 1 0 o w\cytn'^s.^it'?-^ i 5 ^ ,a tt ^ c: )i£ ?s ss 

7t^5^4 1 5:SrfflV^T)t^®4 0 4 A, 4 0 4 B*^e)CD^^*6^^ate4 1 4<DSffi (±ffi) 
{cp,i!|^-r^. Bg^Ii?H^B^ (f4 7aMB;!) ^ S ffl L T t> J: 1/^ o c « El 7 (c ^ -r « T . Stt 
SM4 1 4A^5)CDSS^7t^U-yX4 1 0^alLTfflft^^4 1 l:0"=§7tf§ili:tc;S:So 

[ 0 0 5 3 ] 

c c T- , Mi ?liy * i: -r § Ifi CO jai ^fi :J? - >' . ^ li $S *i ^ ^ iSii ,« tc Ei3 * -r § 7t '"i^ W ffi 

^ CD w $R *^ t# n s *s o ffl « « . m Pi ffi is? A'' )2; nif - as fl^ (c ti J; ^ < o 'If fg 40 

e.n^rc 46s mm ^.c ^ t ^ ^ ^ n ^ , l-a^l. ¥ffl6^*«i:L.Tffi{ico$)5$gtii£)K-x:- 

^;5Ci::6"!3RJ6?>n;|.o ^cDfc46. li?BiJni^A"'lA-r^~Sil. •[ffB{CiS46^-attA^;^^< 
f|S|^cD,ffi^#giJt-§/i46co#m>&ttttlbii<=S:5o S/c, lKSiJBRMA^Ii:<*5i:, 
^(D^;^ttffi?ai|tt8§§£0-«t-)'X*>;^§u^b-r5fc46. SBB^^nx h±^ifcDji^T-t^<?iJ{i: 
:&^c, J;oT. tlWnM^o:)'^t-YX (ffi«) It. m^-t ^ t m ''^'^ m'MU 2 <D :n X V . ^ -< 
Xfi a^-^Ji&VT . 1: t ^ fc i^f ^ < (D m n m W /"fi ^ ejl IKHC T ^ i. J; ^ (c ?^ >ii "T ^ ^ T § 

o 

[ 0 0 5 4 ] 

c 9 L /c m . mmmm(D^ Xit. m^i^mnmm ( n tf - . y u > ^ . y t y ^ 

X ^ ffl ffi ) CD il ^ . a ± ffi « Jb'^ 0 . 1 ~ 1 0 0 0 m m ^ CD $5 H F*^ T IS ^ ~r ^ C ^ :;b^ 50 
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m^T & ^ o c (ommi^z' m ^ a Q ■ 3 m m x 5 . 0 m m (d m ^ ^ -t ^ m ^ . mm:i 

--y h 4 0 1 ICiStf ^ytWLiim (t£fii(«) 4 0 5 ID mm li 5 Omm^ g^T+^^Tfe^o 
[ 0 0 5 5 ] 

^ fc. mmM^ 4 1 I t Lx. m^ii. em^ ^ u n imi ^isti 300x1030 ( 

1 3 0 7^ H ^ ) . JEli^^- CO C C D ^m^^ . W ?A a * tsE ^ 6 . 3 111 m X 5 . 0 iti 

mcom'mm^^ft^^ n-y x 4 1 0) vif^m-r ^ t. c o t ^ (d i mm^^ '0 o:>mmmm 

{±t5*3j:^4. 9X4. 9/im(6. Smin/l 300 = 4. 5. Omm/10 

3 0= 4. 9;irn) t^^o 9i. (O ^ v I^C m (D X H 4 - 7 0 ii m V $> ^ ^ . C 
CO ti ^ (± + ^jMC « W £0 fi§ m M § 5 d i: tC ^ o S fc. il « if ^ . C C D 2 / 
3§y-e,iii^Ht-rX;!)'i6. 7/^mX6. 7/xmOiE77^&^(CCD^5?Alilffi+)-'l'X8. 7 10 
m m X 6 . ^mm) X'&^t-t^t. b > X 4 1 0 <fc § fe'i )t 'i^ 3S « frt * t± 1 . 3 8 

CmiS'^. 8. 7/6. 3=1. 38. 6. 9/5. 0=1. 38) i:^-5o 

[ 0 0 5 6 ] 

s/c. «f**^4i ihLT. aM^-r:^. w?i)iiii^t!{64ox4 8o dm 3 0 T^mm) 

OCCD^fflCV W^f)ili*nillc^f*fC7. 7mmX5. 7 m m (OmWimiS.^ (UV 

X4 1 0) TS;Sftt-Si:. CCDi:^cDlljlSM3'9CiK?Si|ffillfit5fcJ;^l 2|imx 1 2/z 
m (7. 7mm/640=1 2^m. 5. 7mm/480=12/im) t ^ ^ o Z. o:) i% ^ 

X t , i « Ml! «i; ^ (?) « ni ^ s m !t«3 «s Mil *Mt »3 m -r ffi riJ^ « « fli * ii jtiy ^ s c t t- 

^rc. CfDil^. CCD^M/SiyT'. iii^-9-'l'X*^8. 4fimX8. 4 m (D ]£ 
7b''^S^(CCD#?AHffi+J--rX5. 4mmX4. Omm)Tfe^i:-r^i:> U>X4 10 20 
{C<fc;§)*g{t7^^^<Dfg*tiO. 7m(1^<S*, 5. 4/7. 7 = 0. 7. 4. 0/5. 7 
= 0 . 7 ) {C^l+fnif cfc V^o 
[ 0 0 5 7 ] 

S/c. }ilt}g?4 1 \ t LX . aH^-TT", *^iJii]«l^367X29 1 17518*) 
. tb ^'J i wJ- 8 Id' 'y h ( 2 5 6 l?'^ M) O C M O S ^ ill 1/^ . -f I liHj ^^SlM-^ liC 7 . 3 m m X 
5 . 8 in in (D m M M is? ^ )te ¥ IS ( b > X 4 1 0 ) X^Bt ^ t . ll(Dt^(Dimmm>?<D 
liffliSiMti*5t5j;^20^mX20/im(7. 3mm/367 = 20/im. 5. 8 mm/ 

2 9 1 =2 0 Mm) fc^^o c (om^x i>m^mmt,'^i'\' 'o tii-rmii^<D-^m^i-'7i^icmm-r 

:^ C tifX ^ ^fc. CCOtf^, CMOSAM/7S-e. M M-^f X 5 . 6 fi m x 5 
. 6;im(DIE73tS?(CMOSW*ljiiI®-9--rX2. ImmXl. 6mm) X^^ft^t 30 
. lx>'X4 10{Cj;5|g{»7¥;^I^Ofg'*ti*^0. 3fg(«|{g^> 2. 1/7. 3 = 0. 3 
, 1 . 6 / 5 . 0 = 0. 3 ) {C rS lit "Tn if <fc o 
[ 0 0 5 8 ] 

m^'X . ± IS « iiJt ^. ^ ffi Ii Fs, ^ ■ 1 ^m^^fcmm m m y; m ic -o x mm r ^ o 
m 8 m&m^^imamm i x t> n ^ wim^ m(D - m ^ Tjk-r y u - ^ — h -e ^ § = ?t -r . 

m SiJ g|5 4 © -1^ ^ X 7^ - -/ 4 0 6 ffi 1^ « ffi 4 1 4 ^ -t -y h L fzm. 5* f'P 01? 2 T? JS *R X <y 

^^Ccko^aai^is (Mi^jfLiiXfitbiJW^^as) ^s^l. x^-hx-r^y^^xn^t 

( > -r ^ ) . C CO X ^' -y ^ :t y M ^ ^ § it T SI] » g|5 3 ffi SiJ ai5 4 ;R t>' ffi ^ Jl g|5 5 fC 
Sa i'l! IJH % m /T^ -r ?. „ 

[ 0 0 5 9 ] 40 

^ V -t ^ t . SI rliJ g|5 4 T' . b;5 :i - -y h 4 0 l CO )t iH 4 O 4 fl" L T « 1^ ^ ^fi 4 1 4 

fC)^ ^ B?^ 1^ t . C n J; -3 T l# t> n § ^5 1^ S M 4 1 4 -=) CD JS Jii 7^ ^ Ji :i - -y H 4 0 2 

(Dmi^M=?- 4 1 i-eS7^-rschicj;o. ffi^^aifi4 1 4coififfi±tcign/ctii^^ii*ico/-^ 
^ - >mm^mm-r ^ (x-r-yys i) » 

[ 0 0 6 0 ] 

- 7^ , f.i 4a I'll |■^[! 5 -r , »i flw ;'f[? 4 xn m --m ic i: -o x u ^ n rc ^ — > m b <o m m i\ ■} ^ 
K) ts 1 1 i> ic . c (ommm^ic^i Lx^mmi^m CO rob (Dm ^i&m (wmii) o 

( X 7^ -y y S 2 ) „ c (Dm^^mxii. ± a L fc W IS Ii m * i: CO M 11 W -ti- T . ffi 1* S Ifi 

mmr ^ - ymm<Dmmi3'^^^^$& 4 1 4 (d e <d B\i ic m t ^ -h^ ^ n ^ c t 50 
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T- n „ J.;^ T , m sij Kg J?? to a w ^ It ^ 73 ?i o i.^ T ifi -r ?) o 

[ 0 0 6 1 ] 

§ C tli^X'$>iO. ft as (D J; CD PS P> n fc i'f[5 5^- to ti'f ^ IIH> O ?'f iill -z? ^ o L- 

rct'^-oX . X -y ^ T- IS ^ ^ n fc ffl if 1*3 § Tb"! g St M a t i:t K ¥iJ 5t M a t.^ -T' n T o 

T t . IB] - CO ffi T- nii\ ^ - o « m ^ i§ isij kI M i: L T ^ -r s s 5 o m pj Til 

« 05 It S {± . M # * ^ -r § c i: T- e is •» IS i: -r ^ a T- oj ^ T- S § c CO J« 
^ {i ^li a tc B-$ 7b> S 46 5?*) ^ 6^ T- {± ^ i/> » 
[ 0 0 6 2 ] 

« ii) til « ^ It ^ -r s « t ® m i& ^ b T f± . « 1^ a ffi 4 1 4 fc T' a6 la It n fc e (^ij lo 
^ ilifi £0 /f| ^ ji^ L > c CO CO El! ^Uc J; o T «Ul'J Kri i|lc ^ /i^ f ^ 7^ ri *^ ^- ^ 

P-nSo t^«X7^->>"4 0 6±c09g^i±3TlS4 0 8 ii^cO/£i6tct3tt?>n/itcO-eS?> = 

iico75"r£T-t±M't^aific4 1 4{cf5jcofiaJl^)5a5;^<Tt. |giiJMM1tSofc46coia^^^^|g 
^ -r § c T ^ § o /c /-£ L , C CO 73 ji . M CO ^ m O S ^ S It ^ v> i: ^ !i jiS t W Hi 

[ 0 0 6 3 ] 

^ c T- . ffi c?5 /j- ?i i: L T . ftS a M 4 1 4 ic 11 M fe? ^ ift ^ f i. 46 CO V - ^ a6 ^ 

T tJ ^ . c CO -7 - ^ J|]^,^ T m M «c ^ if-T/d^ f § 73 ^ n ^ » t±\ la 9 ic ^ "T 

j; 3 (c . III a iS;ft 4 1 4 CO M iffi ± (c + ^ ( + ) co v - % en ffij L T , c (o v - <^ ^ ^ 

(C ti ffl pS « S It -r ^ o W (C , P X + V - ^ CO ^ .-rS ^ S ji^ P i: L , C <0 20 

e P SB ^ 0 ( 4f n ) .sS Q ( -r ^ ^ ^ .-^l P = Q ) % 4^ 'C^ * S r <0 R 1*1 ^ « 

?|iJ^lSlcSi:LT!tt?g-rSo $)5V^{±. +v-^co3£5^%|2^Si:L. c:coSB^*IH^^i:Lfc: 
Hftff^ni«^mai]milci: LT!ft^-r?.o 
[ 0 0 6 4 ] 

C <0 J; -5 T - ^ JIH^ T M iJW m « ^ t-'rAi- f S 1^.} ^ T- . ± 5ifi b 5g ^ ^ T « 4 0 8 fc J: 
oTM^^aM4 1 4(OMIilScottB%ffi«-r§il^;b'«a$LV>o MBScomBOlElltc 
T t£ llif ft ( ili ft ) CO > X 1^ ^ ffl (mi^=L y h 4 0 2 (D > X 4 1 0 i: t± gU (C 
;SltbTfc<) . a{t:i-'yl-402co}i»*^^4 1 I ^ <0 . mi 0{c^fJ:^tc, ^ 
^^MxMco + cov-^;S:#tf:A:#^LxL ({IL> L>M) <Oilift* — MtcgxffL, c 
CO L X L CO H ft ® IB H 1*1 T . X. ffi HB ri 55 M il 1* ^ ^ CO ^ ffi tc J; 0 . M x M cO + 30 
- B ft Jb'J -r L X L CO Hi » ± c^D fu @ ( fig Pi ni ^ S ) ^ It 5£ -m J; i.^ o C (O If ^ 

CO ft'i m ^'f 'Ml 7b> 7b^ 50= ii|! t - M o m -a- m i'ii t ^ s . m.o:>m m Vi ictt^m tc ti'/ *r iit 
'> ^ i/^ A6 . m^icm'mmms ^m^r ^ c ttt'^r-^ 

[ 0 0 6 5 ] 

$ fc. V - ^' /b-i ^ a R CO R T ffj fiJc iWm) 5 n T /cil ^ ti . *B P R CO 4^ . J^C Q = 
.■ilPi^L. mmmm^ }^ Q ^ ^ 'V- t -r ^ ^'ii R - a (atiRV-^c0^ipilX±) cORP^qt 

■r ^ c i: tc J; . ^ - m m (D mm^ ic -r - dr > if ^ti n (D m m ^ ^ I'f ^ c t -h^ ^j: tc sb 

[ 0 0 6 6 ] 

^ . C il -e t± . V - ^ m BUC cfc o T 11^ a M tc IS 5 t CO h L *■« . Si Jill M ISK CO It ^ 40 

fc ffl 5. tx § V - {± . M 1^ a « ^ M )i f 5 ?L ^ . ?s 1^ a ffi CO ffi ffi ± fc ^ n fc la a -e 

h 4 0 2 T? 7t ¥ M tClK *i IX ^ C t fi'' V ^ ^ C n W ^4 tc t . 1^ a X -r - 4 0 6 ± fC i+ 
^^|a!t%^cot^mgP^^it. ccolttBg|5fi:J;oTllMe*ifcv-i/co{4g^<ttijr5c 

T $ o 
[ 0 0 6 7 ] 

± sa CO a ^ ffl v> T « ^ m II ai5 5 Si ?Bij ffl « * It ^ -r ^ . c n fc m t « aj sa a 6 {± 
, ft M a gi5 5 -e It ^ ^ n li ?M 1^ CO - > a {t ^ c (D - y m B (D m w. ^ ^ 

■mmm^mta-r?) (X7^-y7°S 3) » !|tmScOtt!iJ73?ii;LTt±cltX*T-tC^<c073?i 
ii * ^ 4a T t3 0 . ^ CO CO — f?ij % J-X T 8e jiE r ?) o 50 
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[ 0 0 6 8 ] 

9t-f . mm'mm.<D - ym{m-^'Mmrj:±^ CD :^ -y :i. { iy wl a = mu m n ) 

^ -y a ^ § li£ fl^i ( S )ii ^ q ) X'V^^-^^^o C C T , j -fS I I ( J t± IE « 

cD^-y'>ntO?S)SffI;SrXji:-r^i:> dO^-^^-^ilf^ti. X = (XI, X2. X3, •■ 

xd) ' (ttiiEB'&a-r) ^^•-^^'h>'i'-ri2a;T-^§o c (o^-^ V if V )i' t 

y^:s^o Y iv<D^mm\t^^\^t'.-t ^mm'mmnm^^ o 01 1 (a) «o. sxo 

. 8mrn<D$ftffiSH1^0K;£0>'-^^->'ili#^^L, 0 1 1 (B) (i^©/^^r->iij(t^d = 
2 5X2 5 (M=N) CO^-yv'^T-12:<;aO. §^(D^-yi^:iOr^J*ffl^q = 2 5 5P'-<;P 

[ 0 0 6 9 ] 

LT«$n5ci:(c^§o -r^*^*,. ?;i#M3T«4 0 8tc?;§^aTTM«^Sif;fi4 i 4^ffi 
s 46 L fc , mmm^f 4 i i tc j; ^ t i# n /c m rflij m « - > iu ft ± as * ^ 
!|^^ii(^i'h;i/fcLTiaa5$n§c wl^ h /kd ± h m n rz 'yf ^ 

It. - o « It IS M i: L T fx 0 M n ^ o ^ . c c T- if# Sit ^7 h ^l^ t tf ^ fT ^-'iJ c> ffl ^ If 

lit L T ^ . Vfm^'f h ^VCDJf-:^ W M lit L T J: V^ <> 
[ 0 0 7 0 ] 

Co Lxnmm^mtii Lrcr^i,i.. ii ^ is ^ ^ n t a ^ si m a t- s 5 s tc 

^i^^ (Xx-y7"S4T'YesO^^) $t(OXT--y-/S3-etta^!aaSI56{C<J;t)ttm 

^ n # « ( -r ^ -5 . h ^i' i: # m ff ?i) ^ ^ -rijj « f^' - ) ^ 12 tt gi? 7 tc te if. 

( ^ it ) -r 5 ( X 7" -y 7° s 5 ) o d CO i: ^ , « M 4 1 4 gij ??F ^ en Bii ? n T § 
4i ^ ii . c CO M )J|J ?9 ''j- ^ o c R ( 7t 3i: 7: M fx ^ ) X % m tC ,(>'£ ^ JS S . § t± tJft 
{^g|5 2^fflV^Ts«BU??F^*At|-r§Ci;lCckO. fflWbfci^ma^li^Ut^^t^^fSf^ltT 
le If- gI5 7 {cie M -r § o * fc. a3j gij ^ - n - K « ffj 1§ T M 1^ ^ 4 1 4 tc EH B'J * n T 
^ « ^ I* > &J . M ffi ± to - 3 - F ^ - 3 - F 'J - ^" T- K IX o T t# li gij ??F ^ 

5^ It T It m « % 12 11 gi5 7 fcie it -r ^ o ^ /c. « ^ 4 « 4 1 A ibrntcf^'^ - ym\^(o 

It ^ « % S -r ?S ffi ^ ^ ft L T 1"^ 1^ M 4 1 4 O ® ± {C E en BiJ L T *J l/^ T t cfc o 
[ 0 0 7 1 ] 

c n tc L T s iii & ,is ^ ^ n T v^ ;& iii jii! *ij iii m i'I! x&^^i^ ( x t- -y y S 4 T- 

No<D«^) ti. ^fecDX7^-y^S3-efflWMSg|56tC<i:0ffltHStirc!|t1!a«^itB1ig|5 7{c 

le ^ ti /c it » i: 5a if 8 -S? it b ( X x -y ^ S 6 ) . C © Jrb fx * a < W 

^^SS^m^^f^ (X-r-y7'S7) o 
[ 0 0 7 2 ] 

j:t (3? 5a if gr> 8 J: -5 tb 5a a tJ T . M ^ ^ -r 5 i: § li . ^ a6 le g[5 7 15 1f. ^ n fc 

It ® » (O - ^ O 4^ P> . tb $5 i: ^ ^ # m « O -r' - ^ > 1^ « M 4 1 4 tc Efl ffij ^ tx 

fc .Hie ^•'j^i^'^x .ie ta 7 e. .ye tti l . c o ,i>'^ tb l fc w m iit (Dt^ - ^ fM n tc « ^ 

4iKt4 1 4<D/^i5?->'®ft*^e.ffltiiL.fc!!tmaOT^'-^5fi:J£ri:b»5t-^c, C©^^, m^<D 
W®« (#Si[^i^F;l/X«f#tl!(fT?iJ) <DSgSi^gmL. Cco»!±)LrcSgKi:. i^i6i3«5 
n fc H ffl SB ^ ^ CO hb *5 ^ R -5 c i: (c i D . M *^ * ffi 4 1 4 S ^ fc IS * © *S "C- 2> 

g ^ ¥ij S -r <, 
[ 0 0 7 3 ] 

B,?. ^ T ffl -r § iSi gij ^ o T . M a M 4 1 4 en SI] ^ n rc i« ^ ^ o c R ^ T- 

5^ m o T t J; 1.^ L . tjfi f^ t% 2 ^ ill 1/^ X yij W ij A L T ^> cfc o ^ ffi il: M 4 1 
4 CO M iM ± !tt m M CD - ? ^ ^ <b L T En ^?iJ L T § ii -a- (± . iH^ M ffi *■> ^ cD It M 
(mmy-'-i") ^i^^lXo T <fc l/^o # M « CO T^' - iSf ib f ?) « . ^'>CD7^' 
- ^ A Bt CO n m /u T m 5ii CO 1^ IE H ^ ^ It T t i t/^ o t fc. {bJ co {1^ 5 X ^ 
fi S -rn ^ ii' CO » SS? % ^ T ^ c i: t *i ^ $ n fc i6 . i:b 15 *S * TbHft co * 14 ^ g S -T § 
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€, CO . -D ^ ^^Mm 4 1 4 1^ * O ffi T ^ i: W ^ L ^ if ^ (C t P/f ^ to [5] (T) B ^ 

^miw L T t <}; i-^o 

[ 0 0 7 4 ] 

— 7? . ifi ^ lai -r § i: ^ t± s lis <^ a #s 4 i 4 o - > a ft w w l /c !f# m a © -t^" - ^ 

t HE 1S g|5 7 fc iia M ^ n T ^ ^ T CD # M fi © 7=" - ^ i: * )ii tk IJ? -r ^ i: t tc . § >e? o tb 

fClig L T ?X 73 <D # ii! tt § # M ^ ^' h ;b X (± fi? m If « ?g ^ © ai f 5 c ^ L T . M 

Ifi T- ^ i: W ^ -r § o /c fc L . « ^ S Ifi 4 1 4 « !f$ M ^ h t « t Sg tc ^ § ^ Si 10 
^ifi -e o T . 'B? {c |!55 L T Pi tJb L :^ (D Sli 1^1 *^ ^ib,R'ML-$ nrz m i\ti Sli SI J: t Uilin T 

^ if ^ {± . s « M © ^ 1^ a -r 5 M *^ a L ^ 1/^ . o $ t) a ^ ^ n /c IT. * o m T? i± ^ 

t W ^ t- 5 o 

[ 0 0 7 5 ] 

^um(oit^ic'mi^rmMt^mmt lx i±. mm ^ ± (o m^^i m ^ x -51 - 'jj- m m t 
^ n ^ sum . m ^ iin^mmmm. - ^ u -y f o sb . mmit::i-- -> v -y v mm. = 
>n7X4^-w£iigi. ^ y E X (D mmm ^ m m T ^ c t ■h'^ X' ^ ^ iti ±.umM ■■ 'nm 
lit III '7 u - X r I'f. ri <D f 4 'i^ J 'Id! fr ,'?).'; > 1 9 9 6 ) o m 4 -d (Dmmii . t/>-rn*j*so 

Sg fi . * Ci ffi CO f# ^ ^ h ^l^ ^ § ^ n /c --^ ^ h (W-i^^i^ h fV) t . If M tf 20 
??|J ( f> SiJ K ftSl tf ?iJ . X tl M ff ) CO tf P> It g ^ n o 
[ 0 0 7 6 ] 

*5 , ffi CO iS{ ^ij M ^ fc i6 tc sa ^ ^rn § ffi sg ^ « . g ^ ^ n ^ ffl ifi tc s ti ^ t 

S c7) . ^ at Bf ISi gij ^ t i; t le 1* g|5 7 tc K 11 L T 4o < o S fc. C c Sg ^8 X n 

■r 4i ^ % jzE ^ ^ h ;l/ CO fiJt t" )Ji 5> ¥ij '/di L T i: o \:X ^<r> ^ o \n — ^ ^ 

Jl -r ^ il i: T- . M <0 It m * ffi ^ T It 8'J • fit ^ -r 5 C ,t T ^ ^ o *S , K L ( K a h 

u n e n - L o e v e ) jg H tc J: ^ tf M ^ ^ co N'U M * ff -r? T i« giJ • P,?. # It » ^ ff o 

T t cfc t/^ o 

[ 0 0 7 7 ] 

$ fc. ± CO -5 tc m jfli] gi$ 4 T i? ffli) ^ ti - > ill * ^ ± -r- iSi gij V ^ ^ -r 5 so 

i5\k\:X'A\^^ . f^'ij X. {±\ tl ffl ct -D T t# e n fc ^ - >' il ^ > 2 TC 7 - U X ^ 

^ ill 1/^ T Vi) ?J£ i!( m M ^ }5S L . "7 - U X '•'I't 1,'iJ ± X ,it . P,l ^ ^ ff o T t J; i/^ C cO 41 ^ . 

f § c i: T- ffi d ?s )g is ft ^ T , ^ (D \^ - i7 iM r. <D m B m ^ if m -r ^ n tt^^ 
X ^ ^ o mx\f. tg ifi CO If - ^ (o t ^ ^ i6 ^ s ^ n /c ga ffl J-::^ ± ^ o /c « til IB] - a 

ft . -r ^ t? p] — CO |g T- § h ¥iJ S f -S C i: T # 5 „ 
[ 0 0 7 8 ] 

* /c. ± L fc d; 3 iB ft T^' - ^ ^ ^^ CO tt 15 imm - m^) T- « < , m L /c ft 

!,'( CO ;]/ X tt « L T t J; o ffiJ X {i\ 0 1 2 tc -r J; ^ , rlW «P 4 X (D »1 tc J; o T 

w 5> n ^ - > H ft ^ ?s 5^- ?ii w 2 fii ft L . cb \cmw\tmn^'iT o z. t ^ K> . m 40 

it^^*i©}^n<0«^^^.T^t-«iSft%tfT. S^cOW!f5l«*tcOS,'S^4S*_ 'A^^rji 
®*cof5B7^"-^^> aiS/^^->'iliftcO#MMi:LTtttti-r?)73?*t#x.'in?.o ceo 
73 ?± {± . - US il ft 7^' - U --^ ;U M -5 -r' - ^ * tb ^ . S (c /Jn 5 t"' - T' If ft 1: ^ 
K a? t- ^ c i: A"! T ^ 5 c 

[ 0 0 7 9 ] 
foH^ T , * BJJ (?D JIJ f5l| tC l,^ T .iJi [3)J -r ^ = 
[ 0 0 8 0 ] 
[m 1 tSfflfflJ] 

m 1 f5 ffl {?iJ « . IK ?SiJ SM CO t» fig (c H a -r 5 t (O T 5 o 1- ^ ^2 . m I t6 ffl f^^J v> T ti 

. ii jflij g|5 4 CO *g i: L T . 0 1 3 & t?' 121 1 4 ^^ T cO ^ S ffl L T l/^ S o 0 tc V^ T . 50 
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0^rL-^yh4Ol. |g{|^:x^^yh402. :xn^yhgf* 403. t^?!^. 404. yt^Ju^^k 4 
05. >t$SX-T-->> 406. 5^^^^T1S408. :x-^yhmi* 409. U>X4 10. }g 

f» ^ 7- 4 1 1 . mi^fm 4 I 2 . ^ t# 7 - A 4 1 3 ^ O l> T $fe J$ L fc ^ *5 D T S ^ 
c n /JP ;^ T * 1 iiS )|] m « ^ »i m 4 . 1^ 1^ X T- - >>M 0 6 ± T 1^ 1^ ffi « ifif ^ 
#^x^WI±¥©i:. 1^gX7"-S>^4 0 6±TM^^^I5^?:>Sa?9'J^M-\O^^>t;O«A^ffl 

± -r ^ m 7t ^ © * if X. /c « /5c <h ^ o T ^ o 
[ 0 0 8 1 ] 

l¥ ffi # S . ^ # 14 I* 4 1 6 . W ^ ^ « 4 1 7 ^ ^ ffl T /iSc ^ tl T ^ o tt f* 

4 1 6 ti: . f^ij ;^ !± 1^ r3 ^> ^ to W ^ ^ t T $> § o # {* 4 1 6 . :x 

h m f* 4 0 9 T iffi gM:> }2l 1 2 S H id T ^ ti^ ftl T fx 0 M n T o 10 

W ^ IS 4 1 7 . <9iJ X. u'L ?1 2 0 m m . 5 1 . 2 m m R cO T ^ U ;l/ >S: 
^ t to T . }S 75: 7 ^ U « ^ ffl ^ ^ ^ <^ <^ 0 . ^ ffi tt 0?. ^ n ^ 7^ ^ a ill -r ^ '14 

g ^*LTl^^o W^^S4 1 7ti. ^C0^r(./g|_hc0 3 fC±Ha^*ttf* 4 1 6 (D 

-ii^^m 0 ^ c ti^c^ 0 . ^mxv'-iy 4 0 6 o ± 75* -e Bg 7K ¥ 3£ t# ^ n T ^ o 

[ 0 0 8 2 ] 

M 7t ^ Sti: . U > y to Tte +^ 4 1 8 ^ ffl V- T ^ n T V> ^ o JS gf5 « 4 1 8 1^. M 
^ ti\ « 4^ ^ M ^ f« ^ J; ^ rj^ A # tt f* ^ § t (O T . ^ - ^y h S f* 4 0 9 c?^ 
T ifii T iai tf I'fM 1 2 ^ffii 0 Wt?t*efltc ffJ^iSc ^ nx i/^ ^ o iiS 7^ If [3 +^ 4 1 8 ti: . f9J ;^ (f . 5^ 
a 2 5 in in . 2 2 in in . ^ 1 . 8 m ni CO H <0 'J ^3 - > ri' A i o T ff^ ^ 5 n ^ 

20 

o 

[ 0 0 8 3 ] 

J-X ± to If )± ^ IS & t>" iS ^ # IS ^ M ;^ K jHiJ g|? 4 tC T . 1^ X -r - 4 0 6 ± M ^ « 
ffi%-t-yhLTlH^:3.--yh402^TP5^-tti.i: - Mltfilfi:^"^^ - ■7^401. 402 
rSlC»n^ tX^ o C 0-) t ^ . fi ft 3. -y h 4 0 2 ^ T 1^ 5 -ii 3i 4" T- M 1^ « ^fi O Ifi ffi (C 
^ ^ « 4 1 7 t^iUl^lcmm ( Ifii 5$ M ) L , ^ £0 S $ *S 1^ 1^ *a ^ -rt X X - >>■ 4 0 6 tC If ^ 

^otti.o C(Dm^s *f$^tS4 1 7t±. ±sSMi!( ammx'li 3-0) (DWItW 4 1 eicj; 

[ 0 0 8 4 ] 

cnic ^ K) . mmm 4 ici5\^^x li . * x t- - v'" 4 0 e ± -r- « s fr /t 19 . 1^ a 

X - v'' 4 0 6 CO X T- - ffi ?> M 1^ M 1.^ /c 19 -r c i: iS: < , -f?? (c 1^ a X 7^ - 4 30 
0 6 f3 X - >>■ Si ( ¥ E ) M a IK ffi « S -tt « «8 - > lii <t ^ m (Mil -r ^ c i: 

T ^ ^ . * /i ^ 7t ^ ^1 -r 5 # ^ ^ IS 4 1 7 ^ iiii^ i> c {c 0 . M i*t ifi « ii ffl Pi'i m 

%lf?^«4 1 7T'it^^f^;^.5il^^A^■T^?)o Sfc. Jf^^«4 1 7co^H3;Stc?i'|4 

f*4 1 6 ^i^m^j:iiLmmi^TWnfr\^^^rzit>. m^^fi&^w-^ 4 i 7-r-i£i-{cif5;i 

5 c i: T- ^ o 
[ 0 0 8 5 ] 

l^iC. mi^:^=- h 4 1 20"r^(CJ:oTxi.->yHt{* 4 03. 4 09^HlUfct^»lT 

ti, rL-'yhgf* 4 0 3, 4 0 9 (D m ^ ^ to ^ 't^ X 'M U 4 1 8 7b^*^acX7"-v^'4 0 

6 (C |g tt im^i) L /i « tS i: i& ^ o il lO fli T t± . 1^ l*t Ifi » »i m\ ti « O J.'il W t)''M^ ,115 W 

s o IS sij ^ « * 7^ ^ 6^ /n H ( ^1- ) -r c T ^ i> o ,i o T . n gi5 6 CO ^ 

i:;b"iT-^^o ccotl^. mm:i=- -y h 4 0 2 (D:i- y h 4 0 9 t'^'fc^lcT Ki tz C t ^ 
^tULT . $feaicoj*ftg|5 2(Cfctt5X^-hX^-yf=-^:^>'-rS<td{CLTtcfcl/^o 
[ 0 0 8 6 ] 

[^5 2 tSilH^iJ] 

|g 2 f?iJ « li nS « « ^ fc M ii -r CO T S o f ^ to ^ . ^ 2 Jt. ffl <?IJ t5 T 

, m ?si) M isK % !t# ^ -r § {c /c o T . « <^ * M CO Si ic en Bu <fc o T 19 It re V - ^ ffl ^ 

t i: t (c , c CO -7 - ^ en 811 5 i6 CO -7 — 4^ > ^" W 14 i: b T . pir ^ <0 fi i?? . f?i] ;t .75^ 
npl^(r^ft7 00nm~l. 5/im)cO^%ij5l|X-r§#tt^*-r?)tco-&ffll/^§tcO-e 50 
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$) ^ „ c (D -r - > ■i'- iti n n m m CD isku (D & ^ & m • mn ^ ^ ^ n ^ m r ^j: 

^1- «c i: ^ ^ rJS U at )t . f ^ t5 nj tJi is!c O 7^ ^ Jl) § o 
[ 0 0 8 7 ] 

M ^* 0^ tc t± . 1?iJ X. ti\ * ^1. M ^ £0 7t ^ ilX « -r ?) « ^ ^ * -r i) 5S f3« ^ h ^ - ^ ffl T . HI 
1 5 (A) ?^^M*ffi4 1 4(DmjSiJffifelcS^(**^t)o^-r«fe^tcv->/^mB'J 

fCcfcoTfg^bT43<o ilc7)<};^tc?^?1^«$fi4 1 4tcv-^7>S:ff^figL/itt«sT-. «1^*lfi 

4 1 4 ic-^^nyt^mm L . c twc ^ -d x m ^ n ^ a i 4 © s #-t 7t ^ . * ^i- fi 

^tC!^iK<?^^^S^lS?^«ftPg^%#tyti^*^^-^H4 0 2 (JA^aifftOU>XI^)T- 10 
il jlliJ -r ^ . HI 5 ( B ) -r <fc 3 ^ 5% {c V - <^ L T D o L l'f[5 55- ( f * ^ 
. m ill M ^ S ) r£ AMtil « g[5 i: ^ ^ ?> ^i; SI ( H >t <^ "JS HX i o T « Is ) T ^ A 5 

[ 0 0 8 8 ] 

-r- . ^^MW. A 1 4 Jhf -r ^ 5^ ^ <0 W ^ f# ± L fc . * ^ )t i: iS^ ft O S ^ S ^ 

, -r ^ *5 *. oj ffi « « )t ^ a M 4 1 4 Bs |;fr ii t fc j; 0 , mi 5 ( c ) tc -r j: 

fc. cc-eJi. oIt)i)^l±)gJ^i7ti: LTi^S ISi fiS 0j] 75 {i c n PI 

fl^ >\: i: L T t <t l/^c 20 
[ 0 0 8 9 ] 

Sfc. mm =1- =■ h A 0 \ (D A 0 A h \^ X . fl?IJ;^{f>'M3'!fV-5V7°OJ;d{CBH:I. * 

^ ¥ O S ^ # ty )t H T- $> 0 . o liEi F.s> It 7a ffi i: t IB] C 7a r£ T n (i\ ^ 3 

{b T- t 5 fc 46 W tl5 ^ T- ^ o C © if ^ , m ifliJ rB « S ^ J£ r 5 PS t± . >t « 4 0 4 CD ftfi (C 

^-'^mmy ^ )\y ^ - ^ . c CO .7f^ 3g Jia -7 -1- ;v ^ - ^ jflj b T 7t iiiii 4 o 4 A> e. co ^ ^ jft 
a iis 4 1 A Kmm^ ^ ^ t\c ^ y) . mmmm.^ ^^\^-t ^ ^ hti^x ^ ^ . 

[ 0 0 9 0 ] 

-7a. «!f^li*tl<D/^^->iiiift^lirflil-r^^. tcii. ^M 4 0 4(DftutC95^^ij&iK7'Cyl/^?- 
^lat^. c«*^iSi|X7-i';b^-^iiLT^j!S4 0 4 7b^P.(D^^1«1^aM4 1 4tcMS^-r 

^ « .1 -r § ^ i4i t f'./- -5 il t T- ^ « o 

[ 0 0 9 1 ] 

^ ^ _ L T i± . m \ 6 tc.TK r J: 9 . $4 Jf^ ^ ^ O * fc P3 CO 43 ttt ^ g|5 ( 

01 filil ) ^ V> 0 -S: V - ^7 M k i: L r en Bi] L T t i l/^ o C cd if ^ . V — y ^ )^ 

[ 0 0 9 2 ] 

C O ^ ?i T t± . S?, ja -y h 4 0 1 O 21 4 0 4 L T nJ^I ISc . ^ ISK <^ ?)S fi ^ % 40 
tyTtil^fflV^. aftzi.:z-yh 4 0 2CD»#*^4 1 lA^CCDCD<j;^^*niiIW. BHIHIc 
COii357a{C!8?/t^tO«?T-$)n«\ V-^MkcofeHlttiJi:. CcD-T-^Mk^fflU^Tlvr 

^ L fcm iij ® 1^ s . -r ^ *3 ^ * jfe # gp (iMn Bii ao xcom'mmm.cD/i^ - ymm(Dm'm^ 

[ 0 0 9 3 ] 

± ,e CO Bj) T ti .7i< n ti Is? 0) >t ns: nx -r ^ t£i • m ^ e r4 ^ il] 1.^ fc T - > y T- 
^ _ Ep ^ij ^ ;i, t (D i: L rc A-;, -r-^y -;7-tin'D^VLtLx it. ^ nia M « ^ ^ ® nx t- 

^ '^1- ffJ CO - > i: ) ^ ffl b T J; 1/^ o 50 
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[ 0 0 9 4 ] 

^ fc. - «s tc. miam^^ifpu^. mm Vimi^c ^ x mm l tc ^ l tz K) t ^ c 1 1,^ 

t -v ^ ^ < ^ ^ ^^nf}^ ^ o ^ r> L fc m ^ n n iz-ui t L X a . m\ni^^&±x^u^ t^i m 
ict^rc-oxmrnmi^^n^t ^ c tfy^m^)]^j:^$'itrj::^, r {* tcii , x ti' la i ? ictts 
r .a o ic. m^f^^^& 4 i 4 o « s ± t .hS q , ~ q 5 ^ # t? # ^ « $b h ( c ii t- i± hi -r ^ 

/-^ «j iij ffi ±B)c s , ~ s 5 icm9c m m. ^ ft , s {c j^:, u t ni # ic ^ ^ ^ ^ © # ^ 

ffl -rn li\ n X h X ^ [n] ± -li ^ C i; T- t o 
[0095] 10 

s fc . 1 «o M ^^ 1^: 4 1 yi ±icm^<r>mmmm s , ~ s 5 ^ ,is ^ c o ?ij j;^ t l t t± 

, ± IB n A X h :t- X CD [p] ± rf It T- (± ^ < , fc -f 5 ^ ± c i: ^ < . ^ < © M 

^ T $ ■« t# '5 ti s c i: t ^ ^ n ^ o f?ij ^ {f. <Dmm\mmmcD^^'$t-ym 

t !Rf m -Iff $S L T t J; i.^ o C <D 1« ^ . ;1 fix 5^ Q 1 ^ # S O 16 H « If *8 i: .-i^ Q 

2 ^ ^ €5- 1^ a£ o ig la « tf $R . ^ n ^" n jjij o M « Q , • ^ ^ ts f^r^ & <d mm (d m ^ t q 

2 . ^ $ ty # ^ « IE HI « ti - S( L /c i; L T t . j;?. Q , . Q ^ i: Q , • . Q 2 • 

irii ± {c :t3 If ?) fli ff^rsiii i?i m m $ x - Sit ^ "sj m'\t a ^ t> nb x i& < ^ i) i^c i6 . <fc 0 f.i iri 

[ 0 0 9 6 ] 20 

c CD c t Jill tc . mm.mpf!(Dmmmi^'D^^^ ->mmmm^mm-t ^ c ti,cx 0 . & ^ © 
iKfflij^mi-ecD'is^. -r^b-^^s-.-^Q,, %^ty!|^^iD«sHcDif$gai&. -mpfix'wmr 
'^ictt^xi&<w^^ctfj^x^^ti>B^^o mi 8 icm^mpfi (Dmmmmn ^ ~ > 
mum m ^ m mo m ^ ^t o $t 0 i 7 x it. ± w $r m pi ® p/f s ^ f# 

fz-it. CD B$ lii V ^ ff$ B.'f t Jt T * ^ C * la L . ffi ifli ^ f* Q „ ^ ^ |g{ * Hi" 

^ ^ L T t/> ^ o C n L T . 0 1 8 ?^ r f?iJ {± s i M fil « CD {i B fl f^ ^> !f# ® « $S fc 

m t ^ c t ^ mm L fc <D X . § ^-^i q „ cd ^ w fi h m ^ w sm t- m i'l l g i/^ i ^ 

tc i:t f$ W a *B H c ti p. CD .sS B v> T 1.^ § o 
[ 0 0 9 7 ] 

■r ^ t3 -5 . El 1 8 tc ifs -r f^ij T « . ^A- ^ fi M 4 1 4 (D ± <D m Pi B m m \^ ^ . pi gi5 4 30 
i; ^ Si ii] * ( li SI] ?i If CO IB la ) tr ^ o c <Dm.MiMm t ^j: ^m^±i^^ > x 4 1 0 
Lx umM^ 4 1 1 T aw -r § o c cd ra ff$ m ^ t± . ^ ^ r s 4 0 8 ^ cd m ^ ft M 

4 1 4CD9g#ST^cJ;oTM»S<D^^B:?:^*a6^c^^^ IEI^-ri)<fc9f^^46Mffi±fi:EriBiJLfc: 
H^-i^Pi, P2. ^ i ^^\i^t ^ ^ tXm-^-t ^ . 
[ 0 0 9 8 ] 

{fifCCCD;b''aMl/l. 8§!J. #^Iii^3S*'< 2452X1 634 (|1]40173lli^), 

m73tS?3. l/xmlii^(W*!JtIi^ffi«7. 6X5. lmm)T.7t^^^cD{a^(«|{g* 

) 0 . 1 5 t -r h . C C D CD a ffi ± ft ^ tl Ifi ffi c?) ffi M t± ^ 5 1 m m X 3 4 

m m i: ^ o f?iJ A ti\ P , P 2 = -1 5 m m . P , P ^ = 2 8 m m T n li\ C (D 

(cramT$^ + ^lCl]Xi6^ili:A^T^§c'>:</^T. HjSP,, Pz. Ps^S^i^LT.C 40 

(^)Elftmi*ltciKS§J;-5ti:^Qi. Q2. Q3<^fiB^i*^"^5o 

[ 0 0 9 9 ] 

C n e> CD Q „ CD fu H . ^ n ^' tx CD *£t o i: tc S ;S: § J; 9 ic SL i!( M ^ ^ ffl 1/^ T 46 § o 
ji^ Q „ CD IS F „ CD ffi f4 B 'If ^ « . M « M {c ft # ^ n ii gij ^ ir t 12 'It 

015 7 IB L T < o ^ CD , ^ ^-^f Q „ ^ S fc 5t 3zR cD J; ^ (C « if?^ ^ *i ^Mf: 0 ti) "T -7 >- ^" 
ur^^^ - y iiiij fg! fx I'i f » El ^ f <fc 3 ifii ±$>^^^\,tU iUi ifii ± cd p , ^ Wi (0 
. 0)i:LT,'^. Q, (x,. y,)^;fe±0]Si;S. --iSQio (X,+,„, y,+n)^fe 

Tfc-r^HftjB^ — og£Dii?aijnS«ss, ii-r^o cctx, y m^x ^ X i^mmi^ 

2 + „ ■ ) ii^ ^ ^ r t r ^ m ^ B CD mm mm s 2 t . }^ Q 3 (x3.y3)^fe±cD]i,^ so 
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. .-s Q 3 0 ( X 3 + ,„ ■■ , y 3 + ,„ •• ) tr ^mnm(Dmmmm s 3 * * s . 

[0100] 

IS 0 2 > 0 3 <^ li'i' ti'l *B I'O mic9c(D,lSS. >JiJ ?5F ij- i: i: ,ie tS 7 tc ,iB t,Q t ^ o c n (c J; 

s § 'i? © ffi i: 7 > A 5£ ^ n fc * Q 1 . Q 2 s Q 3 £D fit P 'rt Ci: . ffi ffl M « S 

, . s 2 . s 3 ic $5 i,f ^ j< - > m m (D ^ m m 1 1 1 . m ^ mjin m ^ ^ rob <D m m 

[0101] 

i:.CCD«»ffeffl±"ef±0. 4 5mmX0. 4 5mm (3X0. 15 = 0. 4 5)cDffi 10 
^ . -mt)-^ . C C D 1 lilii Mm >:> nm m Ifli mitrn 2 1 fi m X 2 1 II m (300 

/ (4 50/3. i)=2o. 6 7 ) T & >:) . m ^ mm ic J;: -D r i'f K> tii t n fc mr^i (D ^ 

- > a ft ^ i- ^Mcll rill -r § c i: -C- t ^ o il © J; 9 L T t# 6 n ^ ii -r' - ^ ( f# M » © 

^ « - ) f± . mcommm-^'D^^.icmm t LT m^^^n^c c c ic mm i> rc ^ o mm 
mms y . s 2 ^ S3*^]i^^p,« P2. p 3 ^mi^t-r ?>m^BfHic^&-t ^mB. 

( c T (i C C D ) J; o T t# p. ti ^ ^ i® fSi W ?S O - gI5 ^ ffl t- ^ c i: (c ^ 0 . 1+ 
» a M ^ $1 M ^ il i: ^ § o 
[0102] 

- 73 . M ® jfi ^ lit: i> W M n if . 7J A"! - . « !^ liS It AMt 0 Hil -r :? - > Bl ft ss m 

L fc M a © M ty ifi -r § » ( f^ ]ii fi^ « ) ^ W L T i: L T t . ie p „ ^ ^ ti JiiJ IH 20 

$ n l/^ C C± B ^ T' ^ t/^ o 
[0103] 
[ H Bjl © ] 

± iJi Bji L <t 3 tc * 5S «fc nif , M ^ « t> © s ^ M 1 5i ^ rc D IK ^ f^ -r 5 

■r fc . fi ^ © ifi j& iffi i^ij 9s ^ -r § c i: nj ftg (c 35: § 0 # . B !&-r ^ mvTsmmt'^^^^B 

© T 5 i: 0^ -5 1^ * '14 ^ II Bi? t" •?> C Bj 35: i> c ^ fc . :^ ^ m If <D X ^ rj: m IC L 

r i.mj&-r ^ c tt^v ^ . * /c ^ a 3 x h i-;^ t± ?n « .'„■, ^ < 2^: l * /c a6 . 4^ 

lci& a X h ic mm-t c t ii^ X t ^ o ^ tc . ^ B^ li $fi CD Its gij M ^ S ^ o fc: i: 
t {C , f?«J ^ If EP BHt © *fi T' o T t . V> O T' t t. ji f § C T' ^ 5 o 
[0104] 

L/cTb'i-pT. b;^ J; ti ti\ m^^fz^mmm im^i^s ^m$i^. SBtT#> ^sb-x 

» jS: if ) © /I * 14 © ffll ^ i> ti «|Jg 155 ± i: ^ ^ ^ 14 , fej T t ¥ @ v> d f'J S '14 

. M (c ffi :3 X h T- $. i: (.^ 9 3 -D o:>nm^m^icm&-r ^mwi^nm-^mmRtimmwim-^ 

[Elffi©ffi^^lfiB^] 40 

[0 1 ] * fg B^ © SI )5s fl5 ffi ic f2^ ^ ffi as By Pf. # ^ p © +s iiSt f5ij ^ ^ -r 7" p -y ^ la T * o 

[121 2 ] ti!|%|Sgffi©/^^->ilift©-f?iJ^7J^-rilI-r$)§o 

[[21 3 ] mv^mmiD - y mi^<Dm (Dm ^ mx ^ ^ o 

im 4 ] K PI gP © R W ^ <t fiic P ^ /T^ -r #4 tl H T' ^ 5 „ 

[US] ffi gi5 © s f* w 3S: IS f^j ^ 7n -r fiij ffi m T- $1 ^ o 

[me] »i M S 1^ « ^ -b -y h -r ?) © (1 ^ ii^ -ria T ^ o 

[ HI 7 ] mmB^cDm<^miAm^7n-tmmmxh^o 

CHS] lfil«8iJP.S^^IB©MfI#)ii©-1?iJ*^-r-7n-^^ - hT-35§o 

[EI9] mmmmnnis.:^ri(o-m^7jk-rmT&^. 

[ El 1 0 ] tl iRil nS © # S 73 ?£ © fiil © f?y % ^^ T 0 T- ^ § o 50 
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[ El 1 2 ] ^? - > H ^ «a *s ft M if L fc ^ CO a » ^ ^ T -r ;>( - i^' H T ^ § o 

[01 3 ] * 5g Bi^ « m 1 ffl f^J {c jl^ ^ ffi iSiJ o « fig ^ -r {RiJ ffi H T' $) 5 o 

[01 4 ] * ?8 Bjj <D jfi 1 (S:; ii] {i^ m mi i'lP ^ -iij i'5P ^ -r «■^ w a t- ^ » 

[01 5 ] :^^m(Dm 2 iz-~mmicm^mmm^<Dm'^^m^^^tm c^<d \ ) . 

[01 6 ] ^^mnm 2 jt'.mmiz.i^. :^mmmm(Dm-^^}^^^--tm ctcoz) -r- 5 o 

[0 1 7] *fg9^om2jSfflf^j{cji5tlifliJMi^o!t^:;£^S^5^-r0 (^<?53) t-^So 

[0 1 8] ^?im<Dm 2 ts^mmicm^mw\mm<Dn'&^rii^^s-tm (^04) T-fe§o 

IS Sa a . 9 ••• Wm£®PI!iH5. 4 0 1 •■•HSBjJrL - -y h . 4 O 2 - <y h . 4 0 4 ■•• 

7t . 4 0 6 ••• l^tt X ^ - i>\ 4 1 0 ••• U > X\ 4 1 1 ••■ «f*^?, 4 0 8 - ^ ^ ^ T 
, 4 1 6--#tti*> 4 1 7--ff^;t*5. 4 1 8 ••• jtT^gP^t 



[0 1 ] 



ts«it 



_r-z 



^ 



[0 3] 




[04] 




JP 2004-102562 A 2004. 4. 2 





[0 8] 





-0 


























Yas 



[gl 9 ] 



[ la 1 0 ] 



-414 




414 



S 

+ 



JP 2004-102562 A 2004.4.2 




(21) JP 2004-102562 A 2004.4.2 



[018] 




(22) 



JP 2004-102562 A 2004. 4. 2 



(51)Int.Cl/ F I T--vn-F (#-^0 

H 0 4 N 1/107 G 0 6 T 1/00 4 5 0 B 

H0 4N 1/387 G0 7D 7/20 

H 0 4 N 1/04 1 0 1 

H 0 4 N 1/04 1 0 6 D 

H0 4N 1/387 

H0 4N 1/10 

F9—M0^') 3E041 AAOl AA03 BA08 BA20 BBO^ BB03 BC03 CAIO 

5B047 AA04 AB02 BA02 BB04 BC05 BC16 BC23 CA19 CB22 DC09 
5C072 AAOl BA02 CA03 CA04 CA05 DA02 DA15 DA16 EA05 EA08 

LA03 LA07 LA12 RA06 RA07 UA20 
5C076 AA14 CA05 

5L096 BA20 CA03 DA02 EA14 FA06 J All 



